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Popular Articles on Electricity. 

‘« Scribner’s Magazine” for June marks the 
beginning of a new enterprise not less notable 
than the ‘‘ Railway Series” commenced a year 
ago. Itis the series of popular articles on 
‘The Practical Applications of Electricity,” 
a subject which they well say has become of 
chief importance in the scientific, commer- 
cial and industrial worlds. The opening 
article, by Professor C. F. Brackett, of 
Princeton, is entitled ‘‘ Electricity in the 
Service of Man.” It is an introductory 
paper which sets forth, in a clear and pre- 
cise way, some of the common methods by 
which the more important electrical pheno- 





this series are announced Mr. C. L. Bucking- 
ham, of the Western Union, President Henry 
Morton, of Stevens Institute, Dr. M. Allen 
Star, a prominent authority on electricity 
in medicine, and A. E. Kennelly, chief 
electrician in Mr. Edison’s laboratory. Each 
paper will be elaborately illustrated from 
special sketches and photographs, which it 
has been possible to make through the un- 
usual privileges granted this magazine by 
the leading clectrical companies. 
~>_>- ——— 
Are Lamp Regulated by the Expansion 
of the Conducting Wires. 

The carbon-holders consist of two spiral 
springs of brass wire, to which are attached 
two stretched brass wires 0.45 mm. diameter, 
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The Underground Question in 
Milwaukee. 

The Evening Wisconsin, of Milwaukee, 
thus concludes an editorial, bearing on the 
question of forcing the wires underground : 
‘* With so much that may be expected from 
study of this all-pervading and tremendous 
energy, forbearance with the wrestlers with 
the knotty and important material problem 
of the age would seem to be dictated by 
common interest. 
electric industry be permitted to progress 
without scrutiny—spurring, even though at 


times it seem a little unjust, may be a good | 


thing in the end ; but when it can be shown 
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Electrical Power Transmission at 
Virginia City, Nevada. 

THE LARGEST INSTALLATION IN THE WORLD 
SUCCESSFULLY CARRIED OUT BY THE 
BRUSH ELECTRIC COMPANY. 


‘*More power, economical power,” has 
been now for several years the imperative 
demand of the owners of mining properties 
on the celebrated Comstock Lode, at Vir 
ginia City. The problem has been to work 
the enormous quantities of low grade ore at 
a profit. Large sums have been expended 
| in carrying water from streams in the neigh 
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UNDERGROUND Power Station (BRUSH MACHINES) AT THE 1,650 Foot LEVEL OF THE CHOLLAR MINE. 


mena are produced, the laws which they re- 
veal, and the principles involved in measur- 
ing electrical quantities such as the volt, 
ampere and ohm—terms which have lately 
come into general use, though not popularly 
understood. The principles so lucidly ex- 
plained in this article will be fully applied 
in the rest of the series, which will de- 
scribe modern telegraphy, electric lighting, 
household electrical devices, etc. The illus- 
trations in Professor Brackett’s paper show 
some of the best apparatus in a thoroughly 
equipped modern laboratory, and include a 
number of rare portraits and several figure- 
pieces. 

Among the writers already secured for 





through which the current passes to the car- 
bons ; in so doing the wires are heated by 
the current. The carbons being at first in 
contact, as soon as the current is turned on, 
the stretched wires lengthen and pull the arc. 
As the carbons burn away, the resistance of 


the stretched wires are not so much heated, 
they shorten, and the carbons are brought 
nearer together. 
—————_~—>s __—__ 
The magnificent twin screw steamer ‘‘Au- 
ren Victoria” of the Hamburg-American 
ine, which recently broke the record from 


Southhampton to New York, is lighted | 
| electric street lighting. 


throughout with electricity. 


that popular demands are not consistent with 
the advance made by experts in the subju- 


gation of electrical currents, the people | 


should recede gracefully and give the elec- 
tricians further opportunity. In this as in 
most instances of material advancement, the 


. | more haste the less speed. ” 
the arc increases, less and less current passes, | 


——_ewo — 
—— The Louisville Bagging Manufactur- 


—— Seneca Falls, N. Y., is increasing its | 
| within reasonable range are still running to 


J 


| boring Sierra Nevada Mountains, for a dis- 
tance of some 30 miles, to be utilized at the 
mines and mills on the Comstock. But this 
supply of water is limited and fickle, and by 
| no means meets the demand. Operations 
| have frequently been suspended on this ac- 

count, causing great loss to the mine owners 
| and hardship to the laborers dependent upon 


| ing Company of Louisville, Ky., hasrecently, | the active working of the ores. 
| decided to introduce electric light into its | 
| factory, and have placed an order with the | po. 
Brush Electric Company of Cleveland for | 
an incandescent plant complete. 


The best engineering talent of the country 
been called to work on this vital 


| problem of power supply, and new arrange- 


ments have been made for increasing the 
amount of water, but vast powers now 
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waste, which the use of electricity alone can 
conserve. 

At the stamp mil] of the Nevada Mill and 
Mining Company, water power was obtained 
at the level of the mill from a reservoir on the 
side of the mountain. The mill contains 60 
stamps with their complement of pans, set- 
tlers, agitators, rock breakers, etc. The 
water power readily available was entirely 
inadequate for the operation of the mill. 

The problem was submitted to the Brush 
Electric Company through its agents, the 
California Electric Light Company, of San 
Francisco. <A solution was speedily offered, 
and the plans were accepted by the owners 
of the Nevada mill and Chollar mine. The 
shaft of the latter is close to the stamp mill. 
It was proposed to collect the waste water 
from the surface wheel at the mill, convey it 
in pipes to the shaft of the Chollar mine, and 
thence down the shaft until a sufficient head 
should be obtained to produce the power 
required. The scheme was novel and pre- 
sented many difficulties. However, experts 
pronounced the plans feasible and work was 
begun last winter. 

At the 1,650-foot level of the Chollar mine 
a subterranean chamber was excavated out 
of solid porphyry for the reception of the 
dynamo electric generators and water- 
wheels. This chamber is 50 feet in length 
by 25 feet in width and 12 feet in height, 
clear of all timbers. From the tank con- 
taining the waste surface water two wrought 
iron pipes are led to the subterranean cham- 
ber, one 10 and one eight inches in diameter. 
At the bottom of the shaft a Y unites these 
two pipes into a single 
one 14 inches in diameter, 
out of which six six-inch 
pipes run to the nozzles of 
the waterwheels provided 
to drive the large Brush 
dypamo electric genera- 
tors. 

The underground elec- 
trical station is of the most 
interesting character, and 
is shown in our illustra- 
tions. The large Brusb 
primary generators, of 
which there are six, are 
adapted to the conditions 
by a few mechanical 
changes from the standard 
pattern, They are mount- 
ed on a heavy cast iron 
base, and are provided 
with an extended shaft and 
outer bearing. On the armature shaft and 
between two bearings, the Pelton wheel is 
mounted and enclosed ina water tight cover. 
The cut of the generator is made from a 
photograph taken at the Brush Electric 
Company’s Works, at Cleveland, before 
shipment, and shows a pulley on the arma- 
ture shaft, arranged for testing runs at the 
factory. The water-wheel is attached to the 
armature shaft at the place occupied by this 
pulley, and a coupling is provided for de- 
taching this entire end of the shaft carrying 
the wheel from the other end carrying the 
armature, 

These Brush generators are each of 130 
horse-power capacity and are compound 
wound for constant current. The electrical 
curve from these machines is almost ideally 
perfect and they require no regulator what- 
ever. The current remains of constant 
strength under all conditions of load. 

The head of water at the underground 
chamber is 1,680 feet. It has never before 
been attempted to run a water-wheel under 
such enormous pressure. This was indeed 
one of the most serious problems involved 
in the remarkable installation. From the 
various excellent forms of water-wheels the 
‘* Pelton” was selected as best adapted to 








work under the special circumstances. This | 


wheel is the outgrowth of the old hurdy- 
gurdy form, and, as will be seen from the 
illustration, its buckets are provided with a 
very ingenious wedge-shaped partition, by 
which the stream of water is divided, and 
sweeps out through the curved sides in such 
a way as to produce a reactionary effect in 
addition to the impact. By the peculiar 
construction of the buckets all the water is 





also thrown down and out of the way of the 
whee}, The six Pelton wheels are each 40 
inches in diameter, are made of phosphor 
bronze and weigh 220 pounds. They drive 
the generators at arate of 900 revolutions 
per minute. The compact arrangement of 
combined dynamo generator and water- 
wheel makes it almost impossible for the 
visitor to the underground chamber to real- 
ize the enormous amount of power here at 
work. The machines are placed in parallel 
rows of three,-and the swift revolving arma- 
tures are all that can be seen in motion as 
evidence of the 800 horse-power generated. 
The chamber is brilliantly lighted by 36 
Swan incandescent lamps, operated in 
multiple series from one of the Brush gen- 
erators, and there are several of the same 
lamps inthe incline. Each generator circuit 
is provided with a dead beat ammeter of the 
Brush pattern, and a Brush voltmeter is also 
at hand, which is capable of measuring up 
to 3,000 volts. The generator circuits are 
led to a switchboard in the same dynamo- 
room, where any generator can be thrown 
on to any one of the outgoing motor circuits. 
Leaving this subterranean power station 
and ascending the Chollar shaft are the cir- 
cuits of copper wire, one to each generator. 
At one point these circuit wires pass through 
a shower bath of spray, but the insulationis 
so perfect that no leakage has yet developed. 
The wires issue from the mine shaft and are 
carried above ground to the electric motor 
room at the Nevada Mill. The total length 
of each circuit is a little more than a mile. 
The electric motor room is shown in one 


of the large illustrations. The six motors 
are of the regular Brush constant current 
type, each of 80 horse-power capacity, and 
are arranged in a single row parallel witb 
the main driven shaft to which they are all 
belted in the ordinary manner, Thesurface 
water wheel is also counected to this same 
shaft. It will be noted that there is here a 
very novel and interesting feature. This 
surface wheel uses the water in the first in- 
stance and furnishes part of the power to 
drive the main shaft. The waste water 
after this primary use, is carried down the 
Chollar shaft to the underground chamber 
where it drives the dynamos which generate 
the electric current and energize the electric 
motors above ground, which in turn furnish 
additional power to the main shaft. 

Each electric motor has its own independ- 
ent circuit fed from one of the generators. 
The well-known Brush centrifugal governor 
with which each motor is fitted, regulates 
the speed sensitively, and all or any number 
of the motors work perfectly in a battery 
together or with the water wheel. In the 
motor room there is also an ammeter for each 
electric motor to show at all times the cur- 
rent flowing in each circuit. The motors 
run at a speed of 850 revolutions per minute. 
Some difficulty was anticipated in operating 
the motors together on one shaft in the 
manner described, but none was encountered. 
The motors have not given a moment’s 


trouble or annoyance of any kind from the 
start. 

Some idea of the economic value of this 
electric power plant to the mine owners 
may be got from a statement of the saving 
effected by it. 


The surface whee] alone 





BrusH DyNAMO-ELECTRIC GENERATOR, 130 Horse Power. 





requires 312 miner’s inches of water to 
develop power sufficient to drive 40 of the 
60 stamps with which the mill is equipped. 
Moreover, this amount of water is seldom 
available. Two of the electric motors, work- 
ing in addition to the surface wheel, will 
perform the same service with but 72 miner’s 
inches of water, thus effecting a saving of 
about 77 per cent. 

The net commercial efficiency of the plant, 
taking into account all elements of loss, 
including that in the conducting wires, is 
about 70 per cent. In otber words, 70 per 
cent. of the power applied to the shafts of 
the generators in the underground chamber, 
is delivered for work at the main line shaft 
in the mill. 

The waste water from the 1,650 foot level 
of the Chollar mine is piped into the Sutro 
Tunnel. It is now proposed to use this 
water a third time at a lower level for other 
work by means of a similar application of 
electrical machinery. 

It was expected at the outset that many 
difficulties would be met in an installation 
of such novel and original character, which 
was also by far the largest ever attempted. 
The projectors, the Brush Electric Company 
and their agents, the California Electric 
Light Company, who assumed charge 
of the details of the erection, were very 
greatly pleased to find that their fore- 


thought had eliminated the troubles antici- 
pated and predicted in almost all respects. 
Two purely technical difficulties were en- 
| countered when the plant was started ex- 
perimentally, which caused some delay and 





anxiety. They were, first, the lack of any 
governing appliance for the water wheels, 
and second, the damage to the primary gen- 
erators caused by the extreme heat and 
dampness in the underground station. 

The Brush Electric Company in its origi- 
nal plans and specifications stipulated that 
the water wheel should be governed within 
reasonable limits, but this requirement was 
not met and the first generator and motor, 
started up experimentally, showed the neces- 
sity of this provision. The Brush Company 
was surprised to receive by the telegraph the 
first intimation that the makers of the water 
wheels had wholly neglected such an impor- 
tant matter, but was fortunately able to 
close the breach at once.. A water wheel 
governor, invented and sketched out by Mr. 
W. B. Devereux, the prominent mining en- 
gineer, of Aspen, Colorado, had been placed 
in the hands of the company some time pre- 
viously, and working drawings of it had 
been made at Cleveland. These were at once 
sent to California, the governors were quickly 
made, and this source of trouble was over- 
come. Mr. F. E. Smith, the electrical en- 
gineer in charge of the installation, made 
several modifications of the governor, after 
watching its performance, which proved of 
much value, and it has worked perfectly in 
practical service. 

The second difficulty was met with equal 
promptness and likewise entirely overcome. 
The temperature of the subterranean 
power chamber is about 72 degrees F. The 
atmosphere is almost saturated with mois- 
ture—78 per cent. Any piece of metal taken 
into it begins immediately to ‘‘ sweat. ” The 
generators when placed in this chamber were 











soon covered and saturated with moisture, 
and began to show leaks, while the motors 
above ground were absolutely free from any 
trouble. 

The Brush Company was at once notified 
of this unanticipated source of difficulty, and 
Mr. Brush speedily devised a method of in- 
sulation which would certainly and com- 
pletely resist the moisture of the sublimated 
atmosphere. Since its application the gen- 
erators have worked admirably, and the en- 
tire plant is now at work regularly, perform- 
ing its expected duty, and economizing the 
power available, as stated above. 

The achievement of the Brush Electric 
Company, in connection with this plant on 
the Comstock, is a very notable one and of 
the greatest interest to mining engineers. 
The plant is the largest electrical power 
plant in the world. The company is making 
a specialty of powerful generators and 
motors for power transmission and distribu- 
tion, and is taking large orders for them, 
not only in this country but also for foreign 
shipments. The latest contract announced 
is one with the Calumet and Hecla Mining 
Company for five of the large Brush genera- 
tors of 130 horse-power, and five of the 80 
horse-power Brush motors. A power station 
will in this case be built above ground for 
the generators, and the motors will be used 
for driving pumps underground. Theplart 
goes to the copper mine at Calumet, Mich. 

—- -~-- —— 
The Starting of the Dynamo-Electric 
Current. 

A dynamo-electric current is a magneto- 
electric current which 
reinforced by the mutual 
action of the current and 
the magnetic field. In 
order, therefore, that any 
dynamo - electric current 
muy be started, there must 
be some residual magne- 
tism to enable the machine 
to work as a 
electric machine. 

It is, however, by no 
means true that any, how- 
ever small, residual mag- 
netism will give rise to a 
dynamo - electric current. 
The fact is, that it is es- 
sential that the speed 
should exceed a certain 
number of revolutions per 
minute; and this speed 
depends on the amount 
of the residual magnetism. There is thus 
for every machine a certain critical speed. 

This statement may be verified by experi- 
ment. A machine is given the residual 
magnetism (7) by a current from some ex- 
ternal source, and it is then driven at a speed 
n. If there issome kind of current meter 
in the circuit, it will indicate either the ex- 
istence of a very weak current or the pointer 
will be driven far up the scale. In the for- 
mer case 7 is less than the critical speed, in 
the latter greater ; in the former it is only a 
magneto-electric current which is set up, in 
the second it is true dynamo-electric current. 

The experiments made by the author on a 
Gramme and a Siemens machine go to con- 
firm the exactness of Clausius’ theoretical 
deduction, that for slow speeds the machine 
gives no (dynamo-electric) current ; but it 
first begins to work after having reached a 
a certain speed. The two casesare, however. 
not exactly similar, as Clausius considered 
that the machine first began to run at a very 
slow speed which gradually increased ; while 
in the author’s case the speed is always be- 
low the critical, so that nodynamo-electrical 
current will be produced however long the 
machine is kept running. 

The question may be lookedat from another 
point of view. In the first instance, the 
residual magnetism (7) produces a magneto- 
electric current prin. This current pro- 
duces a magnetic field p rn . g, which again 
gives rise to acurrentprv.q.pn, and so 
on. The current can therefore be expressed 
by the infinite series : 
i=prn(l+pqn+ (pqn)?+(paqn)+. ..-). 
This series is convergent or divergent, accord- 
ingly as 7 isless or greater than 1/ pq—i.c., 
accordingly as z is equal to or greater than 
a certain value which is constant for the 
same machine, In the above series, g is not 
a constant, but a quantity into which r enters 
as a factor, hence it follows that the critical 
speed decreases with an increase of the resi- 
dual magnetism—a conclusion which is con- 
firmed by the experiments.—Annalen der 
Physik und Chemie. 
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The National Committee on State and 
Municipal Legislation of the National 
Electric Light Association. 





BY A. R. FOOTE, CHAIRMAN. 





The resolution creating this committee 
was adopted so near the close of the Chicago 
Convention, that little opportunity was af- 
forded in which to make up its membership 
or mark out its course of action. 

The first problem has been how to secure 
a committee of able men identified with 
operating companies, each of whom would 
represent his State in whatever way might 
become desirable, in giving effect to the 
plans of the committec. 

To secure the best results and to avoid 
misunderstandings, I printed a list of all 
names proposed and sent two copies to the 
officers and the executive committee of the 
Association, with the request that they would 
retain one copy for their information and 
return the other with their suggestions. 

It became quickly apparent that some 
persons were not members of the Association 
whom it would be very desirable to have 
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associated on the committee. In view of 
this, it was thought best to nominate such 
persons and invite them to become members 
of the Association at the time they were 
informed of their nomination as a member 
of the committee for their State. As soon 
usa majority of the lists were returned, a 
new list was prepared and sent to the same 
persons. When a majority of the second 
lists were returned, a third list was prepared 
for the information of the persons nomin- 
ated. It is as follows: 

[C. 6.] 

List OF NOMINATIONS FOR MEMBERS OF 
THE COMMITTEE ON STATE AND MunNrI- 
CIPAL LEGISLATION OF THE NATIONAL 
E.LEctRIc Ligut Associa TION. 

A. R. Foote, Cincinnati, O., Chairman. 
1. Alabama— Wm. Gesner, Montgomery. 
2. Arkansas—Dean Adams, Little Rock. 
3. California—Geo. H. Roe, San Fran- 
cisco, 227 Stephenson street. 
4, Colorado—C. H. Smith, Denver. 
5. Connecticut-—-J. C. English, Bridge- 
port. 
6. Dakota—Judge. Stone, Fargo. 
7. Delaware—-C. Newbold Trump, Wil- 
mington, 50 West Third street. 








8. Florida—G. Stuart Smith, St. Augus- 


| tine. 


9. Georgia—Judge H. E. W. Palmer, 
Atlanta. 
. Illinois--8. L. Nelson, Champaign. 
. Indiana—J. B. Carren, Indianapolis. 
. Iowa--Thomas Officer, Council Bluffs. 
. Kansas—M. Bebee, Hutchinson. 
. Kentucky—A. H. Barrett, Louisville. 
. Louisiana—M. J. Hart, New Orleans. 
. Maine--Geo. Westcott Portland. 
. Maryland—Arthur J. Steuart, Balti- 
more, 213 East German street. 

18. Massachusetts—F. A. Gilbert, Boston, 
17 State street. 

19. Michigan--J. E. Lockwood, Detroit. 

20. Minnesota—S.S. Leonard, Minneapolis. 

21. Mississippi—-H. P. Hawkins, Green- 
ville. 

22. Missouri—J. A. Corby, St. Joseph. 

23. Nebraska--Rigan, Omaha. 

24. Nevada. 

25. New Hampshire — Alonzo Elliott, 
Manchester. 

26. New Jersey—Wm. H. Moore, Plain- 
field. 

27. New York--E. A. Maher, Albany. 

28. North Carolina—D. A. Thompkins, 
Charlotte. ¥ 

29. Ohio--A. R. Foote, Cincinnati. 





30. Oregon--P. F. Morey, Portland. 
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31. Pennsylvania—A. J. De Camp, Phila- 
delphia, 123 South 11th street. 

32. Rhode Island—M.J. Perry, Providence. 

33. South Carolina—Geo. B. Edwards, 
Charleston. 

84. Tennessee—Robert L. Morris, Nash- 
ville. 

85. Texas—David. Hall, Galveston. 

36. Vermont—J. M. Francisco, Rutland. 

87. Virginia—Maurice B. Flynn, Rich- 


mond. 
38. West B. Garden, 
Mil- 


Virginia — Jno. 
Wheeling. 

39. Wisconsin—Henry C. Payne, 
waukee. 

40. Washington, D. C.—Geo. Truesdale. 

41. Washington Territory — John H. 
Houghton, Tacoma. 

Two copies of this list will be sent to each 
person nominated as a member of the com- 
mittee—one to be retained by him and one 
to be returned with his acceptance. After 
receiving replies, I will send out a new list, 
showing those who have accepted, and what 
States are vacant. 

When the full address of any person 
mentioned is known to you, please write it 
on the sheet you return. 

Respectfully, 
A. R. Foors, Chairman. 


This history shows that the necessary 





thing now to be done is for all who are 
interested in the Association, especially those 
who nominated the persons named, to use 
the full strength of their influence to secure 
their acceptance of the appointment, and 
thus complete the organization of the com- 
mittee. While desiring most earnestly to 
secure this end, the fact should not be lost 
sight of that it is better to have a vacancy 
than a name that represents only an address 
on which time and money must be expended 
without securing any yield of co-operative 
action. 

In order that the nominees for the com- 
mittee may be advised as to the course the 
committee will be expected to pursue, I pre- 
pared the following : 

[C. 7.] 
PLAN OF WORK OF THE NATIONAL Com- 
MITTEE ON STATE AND Municipal LEc- 


ISLATION OF THE NATIONAL ELECTRIC 
LiGuT ASSOCIATION. 

1. An examination will be made of the 
laws in each State to see in what particulars, 
if any, the electrical industry can be bene- 
fited by securing any practicable change in 
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THE NEVADA STAMP MIILL. 


2. All bills, affecting in any way the in- 
terests of the electrical industry, that were 
introduced at the last session of the Legisla- 
ture of any State, but which did not become 
laws, will be examined to ascertain the ten- 
dency of legislation and to see if it is desir- 
able that they should be passed. 

8. Whenever any legislation is desired in 
any State, or if legislation is proposed that 
is not desired, copies of the bill proposed 
will be furnished to thechairman of the com- 
mittee. He will then furnish the member 
of the committee for that State such data, 
arguments and citations as he may be able 
to provide, to enable said member to place 
information in the hands of proper persons 
through whom the desired result may be 
secured. 

4. All work done in one State will be 
kept in printed form, so that it can be used 
at once in any other State. The work will 
thus become accumulative, and of such a 
thorough character as to be practically irre- 
sistible. 

5. No legislative measure or economic 
principle will be advocated in any manner 
in the name of the committee without the 
approval of a majority of the whole number 
of its members, nor will the committee un- 
dertake to secure legislation in any State 
without the approval of the member for that 








State, and then only when sufficient pre- 
paration has been made to render success a 
reasonable certainty. 

6. Each member of the committee will 
recommend to the chairman an attorney for 
his State, who will receive and preserve for 
reference, copies of all documents published 
or —— by: the committee, to the end 
that if at any time it becomes necessary to 
employ counsel in that State, or if any spe- 
cial interest requires such service, said at- 
torney will have the desired information and 
can represent the committee, or such special 
interest as may wish to employ him, and 
have at his command much of the data ne- 
cessary to familiarize himself with the sub- 
ject. 

7. Allother considerations being equal, 
an attorney residing at the capital of the 
State will be preferable. 

8. The funds of the Association are not 
to be used for any of the expenses of this 
committee in any manner whatever. 


Printed copies of the above were submit- 
ted to the officers and executive committee 
of the Association, and with them copies of 
the letters to be used in inviting the persons 
nominated to accept the appointment as a 
member of the committee. 

In this manner the time since the adjourn- 
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ment of the Convention has been occupied 
in forming the committee and giving shape 
to an agreed basis for its work. No argu- 
ment is required to prove that the results 
which this committee may achieve will be of 
great value to all who are interested in any 
way in the electric industry. It ought to be 
as readily understood that the principal 
limitation upon its influence and usefulness 
will be fixed by the manner in which those 
co-operate with and sustain it whose interest 
it is designed to serve. None who fail to 
co-operate with this committee should ever 
afterwards be surprised if their iso'ated 
efforts prove ineffectual to defeat or change 
undesirable, or to obtain desirable, State or 
municipal legislation. 


Plattsmouth, Neb.— A company to build 
and operate a factory for incandescent elec- 
tric lamps, with a capital of $50,000, was 
organized at Plattsmouth. Of the stock, 
$10,000 was subscribed in the city and $40,- 
000 by outside parties. The factory is the 
only one of its kind west of Cleveland, 
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The next meeting of the National 
Telephone Exchange Association will be held 
at the West Hotel, Minneapolis, Minn., 
commencing Tuesday, September 10th, at 
11 a.m. The hotel is on the American plan, 
and the rates to delegates will be $3.00 and 
$3.50 per day, the latter price including 
room with bath. This is a substantial re- 
duction from the regular prices of the house, 
which is one of the finest in the country. 
Within a few days, the secretary will mail 
to all probable attendants from the Eastern 
States, a circular giving details of the special 
vestibule train which it is proposed to run 
through from New York to Minneapolis 
without change, provided a certain number 
of passengers can be secured. Delegates 


from this vicinity, from New England and 
all parts of the East, are requested to unite 
in making this proposed party one of the 
most pleasant in the annals of the Association. 





j 
Members of the Electric Club are reminded | 
that Mr. Erastus Wiman is to deliver a lec- | 


ture entitled ‘‘ Electrical Possibilities 
Viewed by a Business Man,’ 


rooms, on Thursday evening, May 28. 





The adverse ‘egislation reported from va- 
rious State capitals upon measures intended 
to fix telephone charges is a sign of a more 
conservative spirit than that which marked 
some previous efforts in the same direction. 
The legislators of today are evidently pro- 
fiting by the example afforded in the recent 


repeal of some such measures adopted some | 


time ago. 





Over two hundred delegates from all parts 
of Kansas gathered in Topeka last week to 
attend the annual convention of the Kansas 
Republican League. Nearly every delegate 
availed himself of an invitation to go over 
the new electric road just putin there. A 
special trip was arranged, and five motor 
cars with three tow cars ran on the time of 
one of the regular trips. The power station 
stood the test nobly, not the slightest effect 
of the strain being shown. The trip was 
successfully accomplished, and Kansas 
leaguers are now firm advocates of electric 
street railways. Let the good work go on. 





Electric light people in England have 
some things to thankful for, even if 
American manufacturers have picked some 
pretty large plums. Our valued contem- 
porary, the Hlectrician,commenting upon the 
edict relating to the fate of overhead wires 
in England, says: ‘‘ We have reason to 
think that the conditions will be found to be 
of a character and not such as will in any 
way interfere with the legitimate develop- 
ment of the industries concerned.” If they 
had a mayor who was fond of trying his 
little hatchet on electric light poles, possibly 
they would not feel so easy about the as yet 
unpromulgated edict. 


——— 


be 


The present exhibit of a comparatively 
new telpherage at the Old South 
Church, Boston, to mind what a 
number of new inventions and appliances in 
their early stages of development those old 
historic walls have harbored. The electric 
novelties alone have drawn thousands to this 
famous old meeting-house now made an ex- 
hibition hall. ’Twas there, if we are not 
mistaken, that the phonograph was first 
shown in New England and the wonders of 
the microphone brought to Boston’s cultured 
Electric power came in for its share 
a Short time ago, too, 


system 
brings 


ears. 
of attention, and but 
the exterior of the building was completely 
outlined with incandescent lamps from the 
top of the steeple down, making a most 
striking and novel sight. Truly the Old 
South and electricity may be said to be mu 
tually indebted. 





AN ELABORATE TESTING 
STATION. 

The appropriation from the earnings of 
the Paris Exposition of 1881 which was set 
apart for an electrical standardizing labora- 
tory has borne fruit in a full-fledged testing 
station in a specially constructed building in 
the Place St. Charles, Grenelle, Paris. ‘The 
laboratory was constructed and is now under 
the charge of M. de Merville, acting with a 
committee of 10 other members of the 
Societé Internationale des Electriciens. 

The usefulness of this institution from an 
immediate and industrial standpoint cannot 
be questioned, while on a purely scientific 
ground it cannot but result in profitable 
researches into realms as yet but little ex- 
plored. The building contains not only 
rooms devoted to the standardizing of com- 
mercial ammeters, voltmeters, electro-dyna- 
mometers and like instruments, but also a 
large laboratory devoted to general research. 
Although we boast in this country several 
admirable electrical laboratories, yet most of 
them belong to private persons or corpora- 
tions doing a commercial business. The 
need in this country of such a laboratory as 
that just opened in Paris, cannot but even- 
tually result in a similar institution in some 
one of our centers of learning. 


as | 


at the Club | 


RAPID INTRODUCTION OF THE 
ELEUTRIC MOTOR. 
Very quietly and with astonishing rapidity 


| has the electric motor made its way into the 


hearts of power users. It is really astonish- 
ing, even to the electrical enthusiast, how 
great has been the headway made by this 
modern servant of man. It has displaced 


| steam engines in many instances in almost 





every branch of industrial manufacture ; it 
even has been substituted for water power to 
the extent of using the latter for electrical gen- 
erator, the leads for distribution and the in- 
defatigable motor for local service, since 
greater economy is generally obtainable in 
this manner. It is fast relieving the horse 
in traction work, and bids fair even to do 
the uncomplaining mule out of his job. In 
all parts of the country the electric motor’s 
busy hum can be heard. Itis probably safe 
to say that there is not a town large enough 
to support a lighting plant that has not also 
advanced enough to adopt the motor toa 
greater or less extent. And we predict that 
the time is not very far distant when the 
electric motor, as the immediate source of 
applied power, will be a greater factor in the 
field of usefulness than the steam engine, 
and the latter will be relegated to the driving 
of electric generators. 

In certain lines of work, however, the 
electric motor has along way to go in the 
way of improvement before it can be used, 
if ever. Forinstance in rolling mills and 
other establishments of a kindred nature, 
where the required power cannot be sub- 
divided, and enormous strains are put upon 
the driving engines, as at presentconstructed, 
the electric motor has no place, and we doubt 
if itever will have. But in all cases where 
the useful effect is wanted at many points 
and in moderate amount, the electric motor 
will have the best of the contest. Already 
it has made great strides in the propulsion 
of street cars, and there are for this purpose 
alone a great number of motors in daily 
operation. The usefulness of the electric 
motor and its almost universal adaptability 
is strikingly shown by the enormous plant 
we illustrate elsewhere in this issue. Cer- 
tainly this new servant of man is proving to 
be a rich prize. 





WORK OF THE NATIONAL 
COMMITTEE BEGUN. 


THE 


The National Committee on State and 
Municipal Legislation, of the National Elec- 
tric Light Association, of which Mr. A. R. 
Foote is chairman, is fast taking a shape 
where it will be felt in the community. 

The difficulties of getting this committee 
into shape were by no means inconsiderable, 
for several reasons. Made up as it is, of one 
member from each State in the Union, it has 
been necessary to carry on all the work by 
correspondence, which is of course a slow 
and laborious process. What has been still 
more embarrassing is the fact that there are 
several States in which the Association has 
and the chairman has found 
himself, in several cases, obliged to solicit 
representative men in kindred electrical 
pursuits to join the Association, that they 
might serve on the committee, which even 
now has not a full complement of members. 

The plan of operation sketched out by the 
chairman, at the February Convention in 
Chicago, and still further elaborated in a 
recent communication (Form C. 7), leads 
one to believe that if carried out in detail the 
work of this committee will be of much 
practical use. 

An examination of the laws of each State 
and a determination if the electrical indus- 
tries can be inany way benefited by their 
change ; a study of all legislative bills to see 
if it is wise for the electrical fraternity to 
aid in their passage ; a bureau which shall 
be the repository, and from which may be 
obtained all data, arguments, citations, etc., 
touching legislation on electrical industries, 
isan undertaking not to be entered into 
lightly nor to be carried into successful 
operation by anyone not skilled in the col- 
lection of facts and the sifting of truth from 
error. 


no member, 





History of the Transformer. 


The introduction of the alternating cur- 
rent and transformers to so great an extent 
in the last year or two has made anything 
pertaining to the history and construction 
of the transformer of interest. The publi- 
cation of an English translation of Prof. F. 
Uppenborn’s ‘‘ History of the Transformer’ 
is therefore pertinent at this time, and the 
little book cannot fail to be of interest. The 
author, as is known, is the editor of Central- 
blatt fur Electrotechnik, and chief of the 
electro-technical testing station at Munich. 
In his book he goes back tu the very begin- 
ning of the discoverics which led up to the 
invention of the transformer, and takes Far- 
aday for the starting point of his observa- 
tions. From his time down to the present 
the course of the transformer is traced, and 
plain and concise statements made with the 
hope that the reader may form a correct 
judgment of the services rendered by the 
several inventors. The book is illustrated 
with cuts and diagrams, and marginal refer- 
ences are made which facilitate the study of 
the subject in regard to dates. [‘‘ History 
of the Transformer,”’ F. Uppenborn, Lon- 








don and New York, 1889. E. & F. N. 
Spon. } 
>_< 
Whipple’s “ Electric Railways.” 
Advance proof sheets of Mr. Fred. H. 


Whipple’s new book on Electric Railways, 
show that in it the author has gone into the 
subject with the same thoroughness and 
detail that characterized his earlier work on 
Municipal Lighting. A chapter devoted to 
the cost of producing, transmitting and ap- 
plying electricity for street railway purposes 
presents some very interesting reading on 
these important and timely subjects, and 
while the author ventures the statement that 
a whole book might well be given to these 
same topics, he seems to have covered their 
salient features in a straightforward and con- 
cise style. The propositions and deductions 
are supplemented with tables of figures and 
estimates, and comparisons of various elec- 
trical systems with each other are made and 
also with horse and cable systems. It is safe 
to say this chapter is but an example in 
general arrangement and purpose of the en 
tire book, and it cannot fail to fill a want, 
when it appears as it is expected to, this 
week. 
——  -—_-- 
A New Book of Electrical Rules, 
Tables and Formule. 

A new compilation of Electrical Rules, 
Tables, Tests and Formule, by Andrew 
Jamieson, C. E., F. R. 8. E., has just been 
published in convenient form. In it are 
included formule of absvlute units, prac- 
tical, electrical, mechanical, heat and light 
units; tables of electro-chemical equiva- 
lents; laws of electrolysis; chapters with 
tables, etc., on practical electrical measure- 
ments; on electrical conductors, insulators, 
batteries, submarine cables, aerial land lines, 
etc., all arranged in as compact and concise 
form as is consistent with clearness and com- 
pleteness. Tables and formule for electric 
lighting and transmission of power form the 
last chapterofthebook. [‘‘ Electrical Rules, 
Tables and Formule,” by Andrew Jamieson. 
New York, The Industrial Publication Com- 
pany, 1889.] 

The Universal Electrical Directory. 

J. A. Berly’s Universal Electrical Direc- 
tory for 1889, published by the well-known 
firm of William Dawson & Sons, Upper 
Thames street, London, keeps up the repu- 
tation established by its predecessors asa 
complete and reliable handbook for electri- 
cians everywhere. In addition to its lists 
and other matter belonging strictly to a di- 
rectory it contains much other interesting 
and valuable information, and its advertising 
pages contain the representative firms of the 
world. This publication is the pioneer in its 
line in the world we believe, and succeeds in 


holding its own against all new comers. The 
high esteem in which it is held as an adver- 
tising medium is shown in the renewal of 
some contracts for eight years. [‘‘ The 
Universal Electrical Directory,” J. A. Berly, 
published by William Dawson & Sons, Lon- 
don, 1889. 
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“LATEST BLECTRICAL NEWS. 


At Boston, Chicago and Other Points. 





OUR BOSTON LETTER 


A New Incorporated Company. — The 
Holizer Cabot Electric Company has been 
organized and incorporated, with a capital 
of $55,000 under the laws of the State of 
Massachusetts (which by the way require 
the full amount of capital paid in), and will 
continue the business carried on by Messrs. 
Holtzer & Cabot, of this city. The officers 
of the company are: Charles W. Holtzer, 
president ; George C. Cabot, treasurer; I 
A. Foster, secretary. Besides the sale and 
equipment of annunciators, bells, electric 
vas lighting outfits, etc., the Company are 
engaged in general electric light construction 
work, 

A Projected Storage Battery Line.—The 
Lynn and Boston Horse Railroad Company 
are considering an offer from one of the 
leading storage battery companies to furnish 
u storage battery car capable of drawing a 
second car to run to Chelsea beach in Revere 
from Chelsea square, or from Scollay’s 
square, Boston, if permission from the West 
End road be obtained. Mr. J. G. Low, 
of the Low Pile works in Chelsea, has 
offered to furnish the current from the fac- 
tory electric light plant for charging the 
cells, 

The Defeat of the Elevated.—The elevated 
railroad bill is defeated and the prophets are 
once again mistaken, an almost unanimous 
passage in the House carried by the war-cry 


of ‘‘ Down with the West End railroad,” was. 


supposed to insure the passage of the bil] in 
the Senate. But the fates decided otherwise 
if not wisely. In reality the measure is not 
defeated, but merely postponed until the 
overhead electric system has an opportunity 
of being thoroughly tried on the surface 
roads, it being strongly claimed that rapid 
transit in reality and not merely in name, as 
is the case with the New York elevated 
roads, can be easily secured by the electric 
motor. 

The Telephones and the Overhead Wires.— 
The telephone interests are thoroughly 
aroused over the prospect of a wholesale in- 
terference with their circuits by the over- 
head system of street railways. Theservice 
in parts of Cambridge or on lines that pass 
through Cambridge is said to be very poor. 
In the case of lines, however, in Lynn no 
trouble from the electric road is experienced, 
and hopes are expressed that when heavier 
rails are laid and a larger return wire used 
all disagreeable noises will be prevented. The 
most sweeping guarantees were given Mayor 
Hart by the West End Railroad Company 
before he signed the permit to use the over- 
head system. They promised practically to 
reconstruct the entire telephone and _ fire 
alarm system of the city on metallic circuits 
in case the overhead system causes any inter- 
ference with the operations of the present 
lines. 

A Large Fuel Saving.—Compound conden- 
sing engines are likely to have at least a fair 
trial. The second Macintosh & Seymour 
200 h. p. engine is now being set up at the 
Cambridge Electric Light Works. Cards 
from the first engine of this type operat- 
ing street railway generators indicate a fuel 
saving of over 40 per cent. 

The Exodus for Europe.—Predictions for 
electrical New England for smmmer of 
1889. Almost total absence of electricians. 
Exodus for Europe. If one-half of those 
who are booked for the Paris Exposition 
complete their journey, the spectator portion 
will be represented in a style worthy of the 
importance of American exhibitors. 

Municipal Lighting.—The talk about muni- 
cipal lighting bas about died out. The 
question was only raised by those who can 
only obtain a hearing by attacking some 
noted person or industry. F. M. G, 

Boston, May 20th, 1889. 





The telephone rate bill has been de- 
feated in the Missouri Senate, 17 against to 
11 for the measure. 

The bill to regulate telephone rental 
charges has been laid on the table by the 
Michigan Senate after an adverse committee 
report. 





From the Helena (Mont.) Journal: ‘‘ The 
phonograph has reached Helena, and an 
agency for the rental of the instruments 
(they are not to be sold) will be established 
in a few days. This will possess Montana’s 
capital of all the appliances of civilization, 
the phonograph having completed the list. 
We now have the telephone, electric light, 
water works, phonograph, Salvation army, 
an idle roller skating rink, a defunct tobog- 
gan slide, a street car and a motor line to 
which we ‘ point with pride.’ ” 





OUR CHICAGO LETTER. 


Thunderstorm.—A heavy rain with un- 
limited thunder and lightning enlivened the 
early hours of the morning on Thursday. 
and by way of variety, lightning hit the 
Germania Mannerchor Club House at two 
o’clock, slivering the flag staff, and ripping 
up the slate and tin work of the roof. It 
tore off and scattered the ceiling and wall of 
an upper room. 

One More.—The Colby Electrical Manu- 
facturing Company of this city has just been 
incorporated with a capital stock of $100,- 
000, by E. J. Colby, H. J. Hays, and F. W. 
Parker, to manufacture electrical and other 
goods. The last named gentleman is a 
member of the Chicago Club. and is inti- 
mately connected with several recent elec- 
trical enterprises. 

State Electricity. —The Illinois State Elec- 
tric Medical Society held a two days’ session 
at Springfield, Tuesday and Wednesday of 
this week. Finley Ellingwood, of Chicago, 
was elected president. 

County Electricity —The county electri- 
cian here has become so crowded with work 
that an assistant has been given him at a 
salary of $1,000 per annum. 

City Electricity.—Prof. Barrett presented 
his plan for lighting Chicago with electricity 
to the council committee on gas, oil and elec 
tricity this week. All his plans are so ar- 
ranged as to anticipate the future, when 
more mouey can be obtained for the purpose. 
Eleven districts are provided, each of which 
will contain its owo central station, from 
whence the lines will radiate. 

Plants 1, 4 and 6 are already located. 
Number one is at the Exposition Building, 
on Michigan avenue, where we met so many 
of our Eastern friends in February. Number 
four on Chicago avenue. Number six is at 
the Jefferson street engine house, near Van 
Buren. 

The Professor’s proposition apportioned 
sums for the various stations as follows : 


ee eo ccuatadearous $60,000 
eae, CARI eres 60,000 
ee 55,000 

* “Os Gaaeee 55,000 
EES Tee $230,000 


The committee adopted the Professor’s 
plans, and the work will be commenced as 
soon as, the council endorses the committee’s 
recommendation. The work will be prose- 
cuted with vigor, once commenced ; and 
while great good fortune permitted the work 
to be carried on up to the very eve of the 
holidays last year, no such chances will be 
taken with the work of 1889. The Christmas 
present business did well enough for once, 
the Professor says, but once is plenty; the 
city will get its electrical present earlier this 
year, if he can only get a good start. 

The Club.— A special meeting, by order of 
the president, was held on Wednesday even- 
ing, and a regular love feast was the result. 
The rooms are beautiful now, and there is 
more to come. The Club has money in the 
treasury and everyone is as happy as a young 
hen with her first brood. A ladies’ parlor 
and toilet room are among the nice and beau- 
tiful ideas, and a piano with a stack of music 
is another. On the upper floor are the 
billiard and dining rooms, and an entrance 
from the Club’s rooms into the finest res- 
taurant in the city—Kinsley’s—gives such of 
the boys as will, the finest bill of fare in the 
rowdy West, and tosee the boys gather round 
when lunch hour arrives, is indicative of 
great goodwill and enjoyment. Seventeen 
new members have been made during the 
last ten days, and there areseveral who have 
knocked for admission since the 15th. 

More Underground.—C. H. Haskins, he of 
the Wisconsin Telephone Company, is once 
more in Milwaukee after an absence of a 
couple of years more or less. He is there to 
superintend the placing of the telephone 
wires underground. The wires will be 
placed in wooden conduits specially con- 
structed for the purpose, and run through 
the alleys with a pole for each block for dis- 
tribution. 

A Lot of Good Fellows.—E. H. Jackson, of 
the Standard Underground, Pittsburgh ; H. 
F. Lufkin, of the C. & C. motor; Adjt. P. C. 
Ackerman, of Providence, and F. B. Pond, 
of the Pond Engineering Company, all re- 
port favorably on the Club rooms, which 
they have inspected within the last few days. 
Fred. Degenhardt, who is guilty of telling 
German stories of that class which leave no 
unpleasant taste in the mouth, with excellent 
imitations, bas just closed out a sale of two 
and a half tons of wire for a plant at Tra- 
verse City, Michigan, and a nice wire order 
for the telephone exchange at Springfield, 


Ill. Mr. W. H. Wissing bas just opened 
a western agency forthe Wings disc fans, 
at Lake and Dearborn streets. Mr. George 


Cutter has secured the contract for furnish- 
ing the wire for the large are light installa- 
tion at St. Louis, by the Sutter Company. 
The contract calis for 300 miles of Simplex 
to begin with, and George thinks he will 
double the amount by January next. Chas. 


J. Van Depoele gladdened the hearts of his 
friends by calling upon them. - 
Chicago, May 18, 1889. 


C. C. H 





SOUTHERN ELECTRICAL NOTES. 


New Plant for Decatur.—The Thomson- 
Houston Electric Company, of Decatur, 
Ala., have bought out the electric light com- 
panies of Decatur and New Decatur. and 
will put in a new plant to cost $25,000. 
Capacity will be 60 are lights. A building 
50x140 feet will be erected. 

New Edison Plant.—The city of Bain- 
bridge, Ga., has let contract for the erection 
of the electric light plant to the Edison Elee- 
tric Company. 

A New gy A Chattanooga.—W. H. 
Dorsey, W. F. Paine, J. H. McLean and 
others have applied at Chattanocga fora 
charter to manufacture electricity to conduct 
a general messenger, telephone, fire-alarm 
and patrol-call business, 

Short Electric Lighting Items.—At Poca- 
hontas, Va., the Norfolk and Western Rail- 
road Co. are erecting an electric light plant. 
The city of Richmond, Va., is investigating 
the cost of an electric light plant, with the 
view to purchasingone. The Electric Light 
and Power Co. of Harrodsburg, Ky., are 
ready for bids for machinery fortheir plant. 

Electricity and Manufacturing.—A com- 
pany is now being formed at Wytheville, 
Va., with capital, minimum, $40,000, maxi- 
mum, $250,000, called the Electric Power 
and Improvement Co., for the purpose of 
lighting and furnishing power for the town 
of Wytheville, Va., manufacturing ferti 
lizers, running wood-working machinery, 
manufacturing wool and cotton, milling, 
etc. Operations will soon commence. 

Pushing Their Work.— Mr. Charles F. 
Prendergast, secretary of the Savannah (Ga.) 
Electrical Company, recently incorporated, 
has just returned from New York, where he 
went to complete the arrangements for the 
electrical apparatus and appliances to be used 
in the conduit of the company’s office. The 
stock has not only been subscribed, but paid 
in, and active work will soon be inaugurated. 
A central site is to be located. Estimates are 
on file for the neccessary poles for the con- 
pany’s wires. Rights of way have been 
granted by council. 

A Singular Accident.—Mr. A. Hudd, tele- 
graph operator at Jasper, Ala., was so 
shocked by un electrical current while sitting 
at his instrument last week, that he died 
from the effects on Sunday. He was sending 
a message, When he was suddenly hurled 
from his chair in an unconscious condition. 
Several friends who were standing near, at 
tended him, and in half an hour he regained 
consciousness. He sent another message, 
closed the office and walked a half mile to 
his hotel. He complained of feeling badly, 
and a friend remained in the room watching 
over him till he seemed quite restored and 
was asleep. An hour later, his friend re- 
turned and found him dead in bed. Mr. 
Hudd had been at Jasper only a short time 
and was very popular. Hecame to Alabama 
from Ohio, was married and had several 
children. 

Branching Out in the South.—The Man- 
hattan Electric Light Company, of New 
York, have secured franchise to erect an 
electric light plant at Athens, Tenn. 

Light for the Students.—The University 
of Tennessee, Knoxville, Tenn., will spend 
$30,000 in improvements, adding first an 
incandescent electric light plant, with ca- 
pacity for 150 lights. 

Electric Power Will Be Used.—The Staun- 
ton, Va., Improvement Company will build 
a street railroad three miles long, to be op- 
erated by electricity, and are now investi- 
gating various system. 

An Alabama Plant.—-The Merchants’ Elec- 
tric Light Plant, at Birmingham, Ala., is 
fast getting into shape. The company has 
built in the most substantial manner. The 
power will be supplied by the largest boiler 
of its type in the State. It is of the locomo- 
tive type, six feet in diameter, 18 feet long, 
and has a generative capacity of 150 horse- 
power. One of the features of the plant is 
an improved switchboard, by which any or 
all of the surplus dynamo power can be 
placed on the most used circuit. The com- 
pany has its lines up, and is placing lamps 
as rapidly as possible. 

Epwarp A. OLDHAM. 

Charleston, 8. C., May 18, 1889. 


The London Star has adopted elec- 
tric light as a novelty cn its 34 paper distri- 
buting carts. A small storage battery is placed 
in the boot of the gig, and communicates 
with an incandescent lamp fixed at the top 
ofa rod, which rises considerably above the 
highest point of the vehicle. 





A novel feature of the plant being 
installed at the Chestnut Hill Pumping Sta- 
tion, in Boston, by the Standard Electric Com- 
pany, of Vermont, is the absence of all belt- 
ing. The engine and dynamo are connected 
by a friction pulley, the arrangement allow- 
ing compactness unattainable by other 
methods. 





PERSONAL, 


Mr. Henry D. Sears, formerly with the 
Bell Telephone Company in Boston, is now 
purchasing agent for the Thomson Electric 
Welding Co., with headquarters at the Kilby 
street office of the company in Boston. 


George W. Hunt, agent of the Mutual 
Electric Manufacturing Company of Brook- 
lyn, was in West Troy recently making ar- 
rangements for the establisment of an elec- 
tric plant by which to light the village 
streets, 


Mr. C. J. H. Woodbury will join the fast 
increasing colony of prominent electrical 
people on the other side within a few days. 
Mr. Woodbury will sail on Saturday, May 
25, with the Societies of Engineers, on the 
“City of Richmond.” 


William x3. Gill, superintendent of 
the sixth district Western Union Telegraph 
Company, with headquarters at Philadel- 
phia, has been appointed by Gov. Beaver, 
one of the Pennsylvania commissioners to 
the Paris Exposition. 


Mr. J. E. Crandall, electrician of the 
Chesapeake and Potomac Telephone Com- 
pany, of Baltimore, has been making a tour 
of inspection through the principal telephone 
exchanges in this section, preparatory to 
placing an order fora new switchboard for 
the Baltimore station. 


A party consisting of Mr. W. J. Jenks 
and brother, Mr. P. H. Alexander, Mr. L. 
Steiringer, Mr. Wm. D. McQuesten and Mr. 
Fuller started Friday for the woods of North 
Carolina, where two weeks or more will be 
spent ina search for ozone and other attri- 
butes of that delightful clime. 


Mr. George W. Fishback has established 
the Microphone Carbon Battery Co. at 112 
Liberty street, New York, for the manu 
facture and sale of the microphone cells. 
The company has acquired control of all 
the rights and privileges for manufacturing 
this battery which is heartily endorsed by its 
users as most efficient for open circuit work. 


Mr. IH. L. Storke, president of the Empire 
State Telephone Company, and vice-presi- 
dent of the Central New York and Hudson 
River Telephone Companies, has been for 
two weeks, and still is, very ill at his home 
in Auburn, N. Y. In common with a host 
of other friends, the Review hopes to able 
to record his convalescence 
future. 


in the near 





The Westerly, R. I., Gas Light Com- 
pany has purchased the Westerly Electric 
Light Company’s plant. 





At a meeting of the directors of the 
New England Post-Electric Company, Fri- 
day, Gen. John M. Corse, postmaster of 
Boston, was chosen president and has ac- 
cepted the position. 





The following is an abstract from a letter 
sent out to the stockholders of the Edison 
Electric Light Company by Mr. J. B. Wil- 
liams, president of the new Edison General 
Electric Company : 

A corporation called the Edison General 
Electric Company has been formed, to ac- 
quire the stocks of the Edison Electric Light 
Company and the three Edison Manufactur- 
ing Campanies—to wit ; the Edison Machine 
Works, Edison Lamp Company, and 
Bergmann & Company—and for the other 
purposes set forth in its articles of incorpora- 
tion. Arrangements has also being made to 
acquire stock in the Sprague Electric Rail- 
way and Motor Company, should it be 
found desirable to do so. 

The said General Company is organized 
under the laws of the State of New York, 
with a capital of $12,000,000. Agreements 
have been signed for the purchase by this 
new company of the capital stock of the 
said three manufacturing companies, pay- 
able partly in cash and partly in the stock 
of the new company. 

The new offices of the General Company 
are in the superb new building corner of 
Wall and William streets in this city. 
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«*, Cables are being laid for a telephone 
line between Charleston, S. C., and Sulli- 
van’s Island. 


«*, The Oswego Telephone Company’s 
central office has been moved to new quar- 
ters on Second street. 


«*, At the Monday evening meeting of 
the Boston board of aldermen permission 
was granted the Edison Electric Illuminating 
Company and the N. E. Telephone and 
Telegraph Company, to erect about 50 more 
poles in the streets of Boston. 


«*, The Massachusetts legislative com- 
mittee on mercantile affairs have voted to 
report a bill authorizing the American Bell 
Telephone Company to increase its stock by 
$10,000,000. A proposed clause requiring 
that the new stock be sold at auction will 
not be incorporated in the bill. 


,*, Owing to the multiplicity of lanes 
and alleyways in Philadelphia, the arrange- 
ment by which the Bell Telephone and 
Western Union Telegraph Companies are 
proceeding to get rid of overhead wires on 
the main streets furnishes one easy and ra- 
tional settlement of the overhead wire prob- 
lem. 


,*, A committee of the city council of 
Milwaukee, Wis., is grappling with the sub- 
ject of certain rights and privileges in regard 
to electric conduits. The telephone com- 
pany was granted permission to lay conduits 
in 1883, and put down a conduit from the 
old jail to the court house. Nothing more 
was done, and it is now very unjustly 
claimed that by this inaction the right to 
further extend the conduit system is lost. 


»*, One hundred and fifty men have been 
at work on the Long Distance Telephone 
line between Providence and New York since 
the ist of April. The wires are fast being 
struck, 20 already being in place to Greene's 
station‘ The wire is No. 12, copper, hard 
drawn. Connection between the Long Dis- 
tance office and the beginning of the pole 
line is made by 4 Kerite aerial cable, com- 
prising 50 wires, and a smaller cable will be 
swung later. 


,*, The Central Pennsylvania Telephone 
and Supply Company are erecting an ex- 
change at Bridgeway, Pa. The radius will in- 
clude Wilcox, Johnsonburg, Daguschando, 
St. Mary’s, Dagus and Toby Mines. Some 
75 subscribers were secured before the work 
was commenced. When the exchange is in 
operation the number of subscribers will 
doubtless reach 90 to 100 business interests. 
The plant will be well and substantially con- 
structed and the most improved equipment 
installed. 


»* If negotiations which are now in 
progress are consummated the Republicans 
of Wisconsin will lose their campaign mana- 
ger. Henry C. Payne, chairman of the 
Republican State Central Committee, will in 
all probability become a resident of Chicago 
and retire from politics. The position 
offered is that of president of the Western 
Consolidated Companies of the Bell Tele- 
phone Company with headquarters in 
Chicago. The enterprise as outlined would 
mark a departure in telephoning, and will 
consist of a long distance system connecting 
Chicago, St. Louis, Cincinnati, Indianapolis, 
Omaha, Kansas City, St. Paul, Minneapolis 
and Milwaukee. The center of this system 
will be Chicago, and it is thought that even- 
tually New York, Philadelphia, Boston and 
Washington will be connected with all the 
other points. The Bell companies embraced 
in this great consolidation will be those of 
Illinois, Iowa, Michigan, Indiana, Minne- 
sota, Ohio and Missouri. 





x's The directors of the Albany railway 
company have decided to ask the common 
council for permission to erect poles and 
string wires on State street and Washington 
avenue. 


x", If all the telephone wires in this coun- 
try were stretched in a continuous line they 
would reach seven times around the earth,and 
if the messages transmitted every day were 
sent through one set of instruments, allow- 
ing two minutes for each message, it would 
require nearly ten years to transmit them all. 


x*, The annual statement of the Provi- 
dence Telephone Company shows that the 
net earnings for the year were $4,000 
in excess of those of the previous year, not- 
withstanding the considerably increased ex- 
penses, total net earnings being nearly 18 
per cent. of the capital stock, $400,000. The 
construction account, etc., shows a surplus 
of $37,000. 


x", Captain Willard L. Candee, of aerial 
telegraph and telephone wire fame, treasurer 
of the Okonite Company, New York, sailed 
last Saturday for Havre. Like many others 
aboard, his objective point is Paris, where 
he will represent the Okonite Company at 
the Exposition. Numerous friends and a 
number of the members of Brooklyn’s crack 
regiment (23d), in which Mr. Candee holds a 
captaincy, and a delegation from the Electric 
Club, were on hand to bid him bon voyage. 





Burying the Wires in Philadelphia. 


The Philadelphia council’s sub-committee 
on law last week gave further consideration 
to the resolution requiring the removal of 
telegraph, telephone and electric light poles, 
and the placing of the wires underground 
by October next. 

Dr. S. M. Plush, of the Bell Telephone 
Company, said that his company had wires 
underground on Market street, from Fourth 
to Thirteenth, and on several streets east of 
Fourth, between South and Vine. He ex- 
plained that when the work is completed no 
main street will be crossed, and poles will 
be used only whcre it is necessary to connect 
with customers. 

Superintendent Gill, of the Western Union 
Telegraph Company, informed the commit- 
tee that that corporation would use the Bell 
Telephone Company’s conduits, but the 
messenger service will have to be operated 
by some system of wires stretched across the 
housetops. In answer to a question he said 
that it would take about a year for the com- 
pany to place its heavy wires underground. 
Chairman Anderson suggested that it would 
be a good idea to have the pledge in writing, 
and Mr. Gill promised to prepare a plan. 

Professor Marks, of the Edison Company, 
said that their underground system was in 
perfect order, and James Brooks enlightened 
the committee on his system of conduits. 
He said that there were at least three empty 
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Alexander Thorndike Rice. 

By the sudden and entirely unexpected 
death of Mr. Alexander Thorndike Rice, at 
the Fifth Avenue Hotel, in this city, on 
Thursday, there was removed from the ranks 
of American editors one of the most promi- 
nent members. Mr. Rice was born in Bos- 
ton in 1853, and while a comparatively 
young man had attained his position of pro- 
minence mainly through his own persistent 
efforts. 

Left an orphan at an early age, and with 
a handsome fortune, he chose a literary life 
and a life of tireless activity. He was edu- 
cated abroad largely and returned to this 
country soon after his graduation from 
Christ College, Oxford. He immediately 
began writing anonymously for the leading 
periodicals and magazines. His ambition 
was not satisfied, however, and in 1877 he 
bought the North American Review, which, 
under his management, almost at once 
sprung into popularity. Later he added to 
his journalistic enterprises by purchasing 
Le Matin, a Parisian newspaper. Mr. Rice 
was remarkable for his energy and indus- 
try. In addition to editing the Review, 
every department of which he carefully su- 
perintended, he looked after a large ranch 
in the West, an inherited estate in Maryland, 
discharged his duties as trustee of other large 
estates and took an active part in politics. 
On March 27 last Mr. Rice was appointed 
by President Harrison United States Minister 
to Russia, and was to have sailed on Satur- 
day last. 





conduits on Chestnut street, and there was 
no necessity for overhead wires. The ex- 
pense of burying the wires would be a mere 
bagatelle. The same committee met again 
Tuesday. Assistant Gen. Manager O’Brien, 
of the Reading Railroad Company, said that 
while he considered it beyond the bounds of 
practicability to bury the wires within the 
time specified, still his company will prompt- 
ly respond if any feasible project is adopted 
and the city will extend all facilities to aid 
the company. 
agian 
A Far-Sight Machine. 

Mr. Edison is reported, in a conversation 
with a reporter who solicited his ideas on the 
subject of the projected World’s Fair in 
New York City, as saying that he would 
take an acre of space in such a fair and 
completely cover it with his inventions, of 
which he has no less than 70 now under 
way. ‘‘One of the most peculiar and now 
promising good results,” said Mr. Edison, 
‘is what I may call a far-sight machine.” 
By means of this extraordinary invention he 
hopes to be able to increase the range of 
vision by hundreds of miles, so that, for in- 
stance, ‘‘a man in New York could see the 
features of hisfriend in Boston with as much 
ease as he could see a performance on the 
stage. That,” he added, ‘‘ would be an in. 
vention worthy a prominent place in the 
World’s Fair, and I hope to have it perfected 
long before 1892.” 





Relation Between Texture and Con- 
ductivity of Iron Wires. 


Experiments were undertaken on 21 dif- 
erent samples of wire in order to ascertain, 
if possible, the reason for the acknowl- 
edged superiority of Swedish iron wire. 
The wires were subjected to tests of the 
breaking strain ; they were analyzed in order 
to ascertain the exact amount of impurities 
in the iron, and they were carefully exam- 
ined under the microscope for any differ- 
ences of texture which the iron might pre- 
sent. The results are tabulated, the wires 
being arranged in order of their conduc- 
tivity. 

The tables show that, generally speaking, 
the strongest wires are the worst conductors, 
and the less the elasticity the less the con- 
ductivity. The effect of the presence of im- 
purities in the iron cannot be so clearly seen. 
The percentage of carbon in the wire neces- 
sarily affects the breaking strain and the 
elasticity, and hence indirectly the conduc- 
tivity, but no simple relation was found. 
Generally speaking, an increase in the per- 
centage of phospkorus means a decrease of 
conductivity ; the same result was observed 
in the case of manganese. Indeed, if the 
percentages of phosphorus and manganese 
are added together the conductivity is seen 
to be inversely proportional to the amount 
of these impurities in the iron. 

The microscopic examination of the wires 
led to the following conclusions: The finer the 
grain the higher the conductivity; in wires of 
very even grain the conductivity increases 
with the evenness; small flaws,such as blisters, 
cinder-holes, faults in welding, when evenly 
distributed, have no particular effect on the 
conductivity ; large blisters and welding 
flaws have only a small effect in diminish- 
ing the conductivity if they occur separately; 
cinder-cracks and welding flaws when they 
are numerous and run in the direction of the 
length of the wire diminish the conductivity 
considerably ; cross flaws and cracks dimin- 
ish the conductivity most. Classified ac- 
cording to the microscopical observations 
the 21 wires fall into four groups— 
1st, the fine-grained even wires; 2d, the 
coarse-grained wires with increasing amount 
of flaws and cracks ; 3d, the coarse and un- 
even-grained wires ; 4th, the very coarse- 
grained and uneven wires. 

A wire of the first-class (9.50 conductivity 
and above), should not have a higher break- 
ing strain than 86 kilogrammes per square 
millimeter (23 tons per square inch), nor an 
extension of less than 12 per cent. ; the total 
of all impurities should not exceed 150 
thousandths, 1 or the total of manganese and 
phosphorus 125 thousandths; the texture 
must be even and fine-grained, without 
blisters, flaws or cracks. A wire of the 
second class (7.75 to 9.50 conductivity), 
should not have a higher breaking strain 
than 45.1 kilogrammes per square milli- 
meter (29 tons per square inch), nor an ex- 
tension of less than 17.2 per cent. ; the total 
of all impurities should not exceed 450 thou- 
sandths, nor the total of manganese and 
phosphorus 400 thousandths ; the texture 
may be coarse-grained, but it must be even. 
A wire falls into the third class when, al- 
though its breaking strain and extension 


would rank it in the second class, its texture 
is uneven or full of flaws. A_ breaking 
strain of more than 50 kilogrammes per 
square millimeter (82 tons per square inch), 
and an extension of less than 8 per cent., to- 
gether with a very coarse and uneven grain, 
bring a wire into the fourth class and render 
it unsuitable for use as a conductor or line 
wire. 

In all probability the material for a wire 
of first-class conductivity can be obtained by 
smelting in a crucible or in a reverberatory 
furnace ; the products of the Bessemer con- 
verter can never be suitable.—Hlektrotech- 
nische Zeitschrift. 
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«*x The Boston Herald of Tuesday pub- 
lishes a two column interview with President 
Whitney of the West End road, in which he 
expresses his great satisfaction with the 
electric cars in use in Boston, and showing 
the hurtful effects which would follow the 
adoption of the bill now before the Massa- 
chusetts Legislature prohibiting overhead 
wires for electric roads in cities of over 
60,000 in population. 
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Receiving Messages Through the Sense 
of Touch. 


A REMINISCENCE FROM THE EARLY HIS- 
TORY OF ELECTRIC TELEGRAPHY. 


The interesting account of the deaf and 
dumb telegrapher on page 7 of the ELEc- 
TRICAL Review for May 4, reminds me of a 
fact with which surely very few telegraph 
operators of the present day are acquainted, 
namely, that among the very first devices 
constructed for the purpose of using elec- 
tric currents for telegraphic purposes, those 
operating by the sense of touch once occu- 
pied a prominent place. 

The idea to use the alternate attraction of 
an electro-magnet for the purpose of trans- 
mitting signals at a distance was conceived 
by many minds very soon after its invention 
by Sturgeon in 1828. Barlow, in England, 
occupied then a prominent position among 
the electricians of that period, as among 
other things he had distinguished himself by 
his labors to correct the influence of ships’ 
iron upon the compass needle, and had pro- 
duced an electro-motor, beautiful for its 
simplicity, and which is called after him 
the wheel of Barlow. He was asked to test 
the simplicity of operating electro-magnets 
at a distance, and he reported adversely, 








and fine wire in place of the heavy wire then 
customary, he might, perhaps, have la- 
bored in the same direction as Morse did, 
who, in the same year (1848), made his first 
application for patent, and a little later for 
a relay, which was also Henri’s invention. 
Morse, however, invented the alphabet of 
dots and dashes, which was a most import- 
ant improvement, because, simple as it is, it 
enabled telegraphy to be conducted over a 
single wire. 

In the meantime those who had not heard 
of what was going on in this direction in 
Washington and New York had faith in the 
physiological telegraph, which for long dis- 
tances was supposed to be superior to the 
needle telegraph, which was gradually de- 
veloping in England and Germany. 

It is scarcely necessary to mention that 
the physiological telegraph was by no 
means in high favor among the operators, 
and very soon was put aside and is now for- 


gotten. 
P. H. VAN DER WEYDE, M. D. 

Another Phase of the Underground 

Wire Problem. 

Mr. Frank Ridlon, E. E., of Boston, pre- 
sented the following for the consideration of 
the committee on street railroads of the 
Massachusetts legislature at Boston last 
week : 








The Western Union Has Not Gobbled the 
Postal Telegraph Company. 

The Postal Telegraph Company have 
found it necessary to send out the following 
circular : 

‘‘ As the arrangements recently made be- 
tween the telegraph companies have been 
greatly misrepresented by newspaper publi- 
cations and otherwise, and we find that both 
our patrons and some of our own employés 
have become apprehensive and disturbed by 
rumors of ‘consolidation,’ it is deemed 
proper to say officially, to all concerned, that 
the legitimate and active competition with 
the Western Union Telegraph Company and 
the ‘ pooled’ Cable companies, as established 
by the ‘ Commercial’ and ourselves, is in no 
way diminished. 

‘“‘The recent action of the companies 
amounts simply to this—the Western Union 
Company has recognized the impracticability 
of destroying competition, and we have 
agreed with them upon a schedule of rates, 
materially reduced in many cases from those 
heretofore charged by them ; that no reduc- 
tions therefrom shall be made, between com 
peting points, except by mutual consent, and 
that the pernicious and unfair practice of 
paying rebates, and offering other irregular 


inducements in order to control business, 
shall be absolutely done away with. ” 
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finding that he did not succeed as soon as the 
length of the wire transmitting the current 
was measured by miles. His results were 
published and accepted, wherefore experi- 
mentors turned their attention in other di- 
rections. Among them was Professor Vor- 
selman de Heer, of Deventer, Holland, who 
found also that ordinary battery currents 
were not available to work electro-magnets 
through long wires, and finding that the 
current of a Voltaic pile could be made sen- 
sensible to the touch over many miles of 
wire, constructed what is called the physio- 
logical telegraph, which I saw in operation 
at the University of Deventer, Holland, in 
1838. The receiver consisted in a key board 
of eight keys, like a piano, on which the 
fingers were placed; each key was con- 
nected with a wire, so that a cable of eight 
wires was required. The alphabet was based 
on the 380 different combinations of two, 
which may be made between eight fingers, 
which were numbered, while he called the 
numbers of every two fingers in which the 
current was felt. These numbers were re- 
corded by an assistant, until practice made 
him able to read without such a record. 

If this inventor had known that Professor 
Henri, hadin Washington, a little before this, 
succeeded in charging electro-magnets at a 
distance, simply by coiling them with long 





To the Committee on Street Railroads : 

GENTLEMEN— Unbiased legislation should 
place electric service in a city or town on the 
basis of public improvement, entitled to 
special privileges in order to secure the ser- 
vice for users on terms and conditions best 
calculated to serve the interests of all citizens. 
Will underground service do this in its pre- 
sent defective, and I may well say, danger- 
ously undeveloped condition? I say this 
advisedly, and would respectfully refer to 
the Boston Board of Fire Cedernsitens as to 
the increased danger on fire risks which have 
been caused by underground systems, and 
would also referto C.J. H. Woodbury, vice- 
president of the Manufacturers Mutual In- 
surance Company as toits danger both as 
concerns fire risks and personal injury. No 
underground system has yet worked satis- 
factorily for acumen days. The only 
underground system which will be effective 
is a subway properly so called, furnishing 
space, air and adaptation to the every day 
inspection of the wires, and this is what will 
be adopted at some future day. In the mean 
time, the past history of the overhead sys- 
tem will certainly admit of its continuance 
for the present. Its record is, that with 600 
miles of overhead wire in Boston, the insur- 
ance companies have not lost one dollar on 
fires caused by electricity, and statistics show 
that there are more fatal accidents in the 
various employments where power is used in 
the short period of six months in any of our 
large cities, than all the accidents, whether 
fatal or otherwise, which have been caused 
in the whole world from electricity since it 
was first brought into use. Please note these 
facts, as they can be fully proven. 





A New Method of Testing Batteries at 
Work. 


The new method is based on that of | 
Mance, from which it differs by the intro- 
duction into the galvanometer circuit of an | 
electro-motive force which is exactly equal | 
and opposed to the potential difference at | 
the ends of the galvanometer circuit. If the | 
resistance of the galvanometer circuit is | 
made very small, there will be no current | 
through the galvanometer when the bridge 
circuit is open. The current has therefore | 
to be allowed to increase much less than is 
the case in Mance’s method (12 per cent. in- 
stead of 300 per cent.) in order to obtain a 
deflection of the galvanometer needle with a 
decrease in the ratio of the two parts of the 
metre wire by about 14 per cent. 


x", The holders of 1,800 of the 2,400 
shares of stock of the Watervliet Turnpike 
and Railroad Company met last week and 
voted to borrow $350,000 on an issue of 
bonds to that amount, secured by a mort- 
gage. The money is used to improve the 
road generally and to introduce an electric 
motor system. The bonds have been placed 


in the hands of Brewster, Cobb & Esta- 
brook, of Boston, who will issue a circular 
giving copious information about the road 
and its financial condition, and negotiate the 
sale of the bonds. 
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.... The Railway Telegraphers, of Den- 
ver, Col., hold interesting meetings at their 
rooms in Larimer street on Sunday after- 
noons. 


.... The Western Union Telegraph Com- 
pany at Branford, Conn., has a messenger 
boy over 70 years old named Miller, who re- 
mains on duty all day and far into the night. 
Ile always walks, and is sent often on jaunts 
of several miles. 


...+ The lines of the Pacific Postal Tele- 
graph Company, which works in connection 
with the Mackay cables and Canadian 
Pacific Railway Company’s telegraph, 
reached Los Angeles, Cal., recently. This is 
the first competing line that ever reached 
this city. The Pacific Postal Company now 
have a continuous double wire form Van- 
couver, B. C., to Los Angeles, a distance of 
about 1,600 miles, and are doing a large 
business, 


..» The Conn, Assembly has reported a 
bill taxing telegraph companies doing busi- 
ness in the State 25 cents for each mile of 
wire owned, operated or leased within the 
State (no other tax to be imposed on appli- 
unces); real estate to be taxed by towns. 
Telephone companies shall pay 70 cents for 
each transmitter in use in its lines in the State 
and 25 cents for each mile of wire (no other 
tax on appliances) ; real estate to be taxed 
by towns ; calendar. 


..+. It is very desirable to avoid by all 
means the heating of phosphor-bronze wires, 
us this leads to a decrease of the breaking 
strain ; and consequently some means of joint- 
ing had to be sought for which might replace 
the method of soldering used for iron wires. 
Moreover, experience has shown that some 
local action is set up between the tin solder 
and the iron wires, which in time leads to a 
weakening of the joint ; such action would 
of course be still greater with phosphor- 
bronze wires, owing to the greater aflinity 
of tin and copper. 

The best substitute for solder is a copper 
amalgam prepared as follows: Freshly pre- 
cipitated copper oxide is heated in a tube in 
a stream of hydrogen until it is reduced to 
metallic copper. When thoroughly cooled, 
this fine copper powder is moistened with 
dilute sulphuric acid and well mixed with 
mercury, and is then washed. A simpler 
plan, though not such a good one, is to ob- 
tain the copper powder by reducing copper 
sulphate by means of metallic zinc. 

In making use of this amalgam for joint- 
ing wires, itis pressed closely round them 
and allowed to set. On this account a 
twisted joint is not very well adapted ; a 
Britannia joint is better, as the amalgam 
penetrates inside the binding wire. But the 
best joint is made with a tube connection, 
the two ends of the wires being turned up 
at not too sharp an angle and secured with 
binding wire ; the amalgam is then pressed 
Well into the tube, where it sets quite hard. 


———_e @» oe 
Standard Daniell Cell. 


A small copper disc is covered with a 
fairly thick linen disc soaked in solution of 
copper sulphate, and on this is laid a larger 
disc of parchment paper. Then comes a 
linen dise as before, but soaked in solution 
of zinc sulphate, on which is laid first a 
very thin amalgamated zinc disc, and finally 
a thick zine disc on top of all. 

The cell is contained in a wooden box 
in which are three receptacles for the two 
solutions and distilled water, and others for 
copper and zinc wires and for copper and 
zine forceps for taking hold of the dics. 
For each measurement new linen discs and 
a new thin amalgamated zinc plate are 
used. — Beiblatter. 
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* * The Sprague Electric Railway 


and 
Motor Company will build an electric road 


from Bay Ridge to Coney Island. 


* * A petition is being circulated in Cin- 
cinnati praying that electric street railways 
be still further extended in the 25th ward of 
that city. 


* * One estimate has already been received 
for the building of the Alameda electric rail- 
way in Denver, Col. The company is satis- 
fied that sufficient funds will be secured to 
push the work. Surveyors are now fixing 
the grade. 


* * The Advance Illuminating Company, 
of Newark, has petitioned the city council 
for permission to lay a subway in the streets 
of that city for electric service, either light- 
ing or power, for public or private purposes, 
indurated fibre pipe is the material it is pro 
posed to use for the conduit. 


* * The Decatur (Ill.) Electric Company 
has commenced laying two miles of street 
railway track, and will put in a plant to cost 
$100,000. Detroit and Louisville capital- 
ists, it is said, are furnishing the money. 
The Citizens’ Company, operated by Deca- 
tur capital, will run its street cars by elec- 
tricity by July 4th. 


* * The proposed improvements to the 
Watervliet railroad will consist of an electric 
plant, 12 new cars, 16 motor trucks and new 
rails. Eight of the motor trucks will each 
be capable of hauling another car. Making 
the terminus in Troy instead of West Troy 
is expected to greatly benefit the road. 


* * The Fort Worth Loan and Construc- 
tion Company, of Fort Worth, has bought 
the Gainesville (Texas) street railway, and 
will extend it to 10 miles in length and 
change to electric power. This company 
has also purchased the San Antonio street 
car line, and will operate it by electricity. 


* * Denver's new suburb of Edgewater 
will have an electric motor line. The line 
will run from a point on Gallup avenue, 
where it will connect with the Tramway 
Company’s road, westerly, north of Sloan’s 
Lake to south line of the north tier of 40-acre 
tracts. The road will form a great loop 
completely encircling the lake. 


* * The annual meeting of the Beacon 
Electric Company, of Boston, was held at the 
Rockingham, in Portsmouth, N. H., last 
week, anda new board of directors elected 
for the ensuing year as follows: John A. 
Enos, H. D. Tewksbury, F. B. Copeland, 
William Stockford and Charles S. Bates. 
The company is organized under the laws of 
New Hampshire. 


* * The Kearney brick works of Kearney, 
Nebraska, are now using an electric motor 
to furnish power for the manufacture of 
brick. This company have capacity of 
85,000 bricks a day, of which 35,000 are dry 
pressed brick. It rather surprises eastern 
people who have been accustomed to the 
methods used in their section of the country 
to visit brick works where the power is 
secured by electricity. The magnificent 
water power of Kearney is used by the elec- 
tric company, so they can furnish 500 horse- 
power per day at a rate per horse-power per 
annum about half the cost of steam power in 
the East. The Kearney paper mill uses 100 
horse power and one of their motors is of 65 
horse-power ; it is one of the largest motors 
in practical use in the world. Many other 
manufacturing establishments in Kearney 
are now using or arranging to use electric 
motors to furnish them power. 





“C. & C.” Installations and Apparatus. | 


Electricity as a motive power continues to 
replace other forms of energy, new examples 
coming to light daily. One of the most re- 
cent which has come to our notice is an 
installation by the ‘‘C. & C.” Company, il- 


lustrated in the accompanying cut (Fig. 1). | 


A three horse-power 110 volt motor was put 
in here, replacing a seven horse-power hot 
air engine, which is shown in the upper 
right corner. The work of running 11 
printing presses, three of them of the large 
cylinder type, is now successfully accom- 


plished by this little eleetrical engine, and | 


it not only replaces the hot air machine, but 
does more, the printer stating that he now 


takes 3,000 impressions a day over 
what was formerly his maximum 
amount. Another installation by the 
“CC. & OC.” Company is shown in 


Fig. 2. This isin the manufacturing de- 
partment of the Moloney Suit Company, on 
Broadway. A two horse-power arc motor 
on the Brush circuit is there running 25 sew- 
ing machines, and has. given entire satisfac- 
tion from the first. Fig. 3 shows a one- 
fourth horse-power incandescent motor fan 
outfit. Itis the ordinary type of motor, 
with an 18 inch six-blade fan, and, as shown 
in the cut, is set up to be used as an ex- 


* * Mr. Charles B. Hurley, son of Wm. 
| H. Hurley, of Philadelphia, has been ap- 
| pointed general manager of the Tacoma 
| (Washington) Water Gas andElectric Light 
| Company. 


* * The importation of American plants 
continues to increase in rapidity and import- 
ance. It may have been noticed that the 
steamships ‘‘Erin,” ‘‘ Holland, ” ‘‘Umbria,” 
etc., have brought during the last month 
nearly a hundred cases of electrical goods, 
consisting of motors, secondary batteries, to 
the orders of Messrs. Shippey Bros., and 
various installations throughout the coun- 
try, while Westinghouse, Thomson-Houston, 
| Woodward Electrical Company, and others 
are shipping largely. It seems that the 
Americans mean to do as large a business in 
| England in electrical apparatus as they do 


| 
| in the States.—Hlectrical Engineer, London. 


| ** In our description last week of the 
| R. T. White rail and chair, the types made 
| “‘tamped” read ‘‘two feet.” The paragraph re- 
| ferring to the advantages of Mr. White’s pat- 
|tern of chair, which advantages railroad 
| men would fail to see were it necessary to 
| place the chair ‘two feet” in the ground, 
| should have read, ‘‘ The chairs are set on 
| and secured to wooden sleepers by lag 
| 





Use of Overhead Wires Continued in 
Boston. 


Mayor Hart, of Boston, Mass., signed the 
aldermanic order last week allowing the 
West End Street Railway Company to use 
the overhead electric system with single 
trolley in any Boston street they may desire. 
This action is in accordance with public ex- 
pectation, as it was generally understood 
that approval would be given as soon as the 
West End should send in an agreement to 
indemnify the city from any damage that 
might arise from the wires. 

This agreement, with others of a kindred 
nature, was given to the mayor, and was by 
him submitted to the corporation counsel, 
who returned it with his approval. The in- 
demnity agreement is as follows : 

Know all men by: these presents, that the 
West End Street Railway Company, a cor- 
poration duly established by the laws of the 
Commonwealth of Massachusetts, is holden 
and stands firmly bound and obligated with 
the city of Boston, in the said Common- 
wealth, in the full and just sum of $50,000, 
to be paid unto the said city of Boston or 
its assigns, to which payment, well and truly 
to be made, said West End Street Railway 
Company binds itself in the sum above 
named firmly by these presents. 

The agreement also says that if the differ- 
ent electric systems of the city are not im- 
paired by the single trolley system, then this 
obligation is to be void. In that case the 
company promises to place underground its 
power or feed wire, with a view to prevent- 
ing or avoiding many liabilities to injury and 
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Fic. 2.—A Two Horse Power (Arc Circuit) ‘“‘C. & C.” Motor OPERATING 25 SEWING MACHINES. 


haust. Running at a speed of 1,000 revolu- 
tions a minute, gives it the advantage over 
more closely built but slow running fans. 
Two of these outfits have been successfully 


employed to ventilate a hall 100 feet square, | 


being placed opposite each other and both 
used as exhausts. A room considerably 
longer and one-half as wide is easily ven- 
tilated by placing a fan at either end, one 
running as an exhaust and the other forcing 
airin. The form of motor here shown is of 
nearly the same proportions as the 14 horse- 
power fan outfit which has proved so popu- 
lar in the past and of which several hundred 
have been sold this year. Fig. 4 shows the 
‘““C & C” typeof arc motor, one horse-power 
capacity, wound for 914 amperes. The 


motor has been in successful operation for | 


some time, but has been lately improved, and 
the cut is now shown for the first time to 
the electrical public. 
—_>-—__—_ 

* * A fleet of small twin screw boats, pro- 
pelled by electricity, will run on the Thames 
river, England, this summer. They will 





transport passengers from place to place | 


over short distances. The electricity is to 
be generated from accumulators carried on 
the boats, and recharged when necessary at 
any of the river stations. The boats are 65 
feet long, 22 inch draught, and carry 80 pas- 
sengers, 


screws, as shown, but the wooden sleepers 

may be dispensed with by enlarging the base 

of the chairs sufficiently to give them a solid 
| bearing when tamped in the ground, or they 
may be set in concrete.” 


* * A reunion of the class of ’87 Massachu- 
setts Institute of Technology, which is to be 
held at Young’s Hotel, Boston, on Saturday 


evening, May 25, will bring together 
several young men who have already 


reached places of trust and responsibility in 
the electric field. Among these are Mr. 
George W. Davenport, manager of the 
Thomson-Houston International Electric 
Company ; Mr. Hollen C. Spaulding, man- 
ager of the Thomson-Houston stationary 
motor department; Mr. G. F. Curtiss and 
Mr. W. 8S. Hadaway, both occupying im- 
portant positions in the manufacturing de- 
| partment of the Thomson-Houston Com- 
pany at Lynn, Mass. ; Mr. F. C. Todd and 
C. K. Stearns, of the Thomson-Houston 
street railway department ; Mr. H. D. Sears, 
| purchasing agent for the Thomson Electric 
Welding Company ; Mr. O. S. Hussey, ex- 
| pert on the Edison ore separator ; Gilbert 
| Morrison, engineer of a Philadelphia light and 
power company ; and Mr. 8S. C. Hathaway, 
Jr., with the Sprague Electric Railway and 
| Motor Company. Many others who have at- 
tained places of prominence in the electrical 
field in different parts of the country, would 
be there were it not for the barriers of dis- 
| tance, 





the impairment of the efliciency of the city 
wires. Guard wires over the trolley wire in 
certain places are also promised with the ob- 
ject inview. <A ‘metallic circuit” system is 
also promised if the fire department requires 
it, as wellas such other precautions as are 
needed from time to time for the same pur- 
pose of protection from injury and of the 
city’s wires. The agreement is signed by 
President Whitney, under seal. 

This agreement is made as to the neces 
sary cutting of wires : 

In consideration of the permission of the 
board of aldermen of the city of Boston, 
dated May 1, 1889, and approved by the 
mayor this day, to the West End Street 
Railway Company, to establish, construct, 
maintain and use the overhead single trolley 
electric system of motive power in the opera- 
tion of its cars in the streets of the city of 
Boston, as set forth in said order, and 

Whereas, in the event of a fire it may be 
deemed necessary by the officers of the fire 
department of said city that, in order to 
better extinguish or prevent the spread of 
such fire, it may be necessary to cut the wire 
or wires of said West End Street Railway 
Company authorized by said order : 

Now, ‘therefore, it is hereby understood 
and agreed thatin such case the officers or 
men of said fire department may cut said 
wire or wires without any liability therefor 
on their part or on the part or said city to 
said West End Street Railway Company, 
and that the wire or wires so cut shall be re- 
paired and restored by the said West End 
Street Railway Company at its own expense 
and without expense or cost to said city. 
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The Schuyler Plant at Marion, Ohio. 

The record of the Marion Electric Light 
aud Power Company is a noteworthy one in 
several particulars. The plant has been in 
operation but six months and operates 
already some 18 miles of lines. An increase 
has just been contracted for, the order being 
for an 80 horse-power Ball engine, a 100 
horse-power boiler, and a 35-light Schuyler 
dynamo. This increase is made necessary 
by the demand for more lights, showing the 
satisfaction they are giving to outside parties 
and speaking well for the management of 
the superintendent, Mr. George E. Turner, 
who in turn expresses his entire satisfaction 
with the working of the plant. Crude oil is 
being used for fuel with the greatest success, 
and no difficulty is experienced in getting 
insurance, 
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Alternate-Current Apparatus to Replace 
Induction Coils for Measuring 
Purposes. 

The author makes use of a Poggendorff 
inverser, in connection with a telephone, in 
which the noise of the sliding spring over 
contacts of metal points and mercury is 
avoided. The wooden roller is provided 
with two pvinted discs separated from each 
other by means of paraffined paper, which 
dip into mercury contained in ebonite cups. 
The level of the mercury in the cups is re- 
gulated by screwing iron screws in or out of 
them ; when not in use these screws are with- 
drawn so far as to allow the mercury to fall 
into hollows, where it is protected from 
dust. The duration of the current can be 
regulated to siy tO xi, of a second.—Bei- 
blutter. 

- — 
New Contracts of the National Electric 
Traction Company. 

The National Electric Traction Company, 
of Detroit, now controlling the Fisher sys- 
tem, and of which Mr. Frank B. Rae is the 
electrical engineer, have lately closed con- 
tracts for and are equipping roads at Adrian, 
Mich , which is to have three cars with 
motors of 15 horse-power each, three miles 
of tracks for the Fort Worth City Railway 
Company, of Fort Worth, Texas, which is 
to have 10 cars, 10 miles of track, two 50,000 
Watt dynamos and proportionate engine 
capacity, for the Fort Worth Land and 
Street Railway Company, of Fort Wortb, 
‘Texas, 15 cars 15 miles of track and 
three 50,000 Watt dynamos, and at Di- 


catur, Ill., for five cars, two miles of _ 


track. This plant is to be in combinatiou 
with an incandescent electric light plant. 
The company are also newly equipping the 
East Detroit & Grosse Point road with the 
ltae system, and expect to have the cars 
run by that system within two weeks. The 
olticers of the National Electric Traction 
Company are Hugh McMillan, president ; 
W. A. Jackson, vice-president ; Frank C. 
Snow, secretary and treasurer. 
~_>- 








— These are nights when, under the 
electric light contract, the moon is on duty. 
The moon was reported out last night. 


—— The city of London is about to be 
electrically lighted from Fleet street to 
Aldgate and from its northern boundary to 
the river. The arrangement which the com- 
missioners of sewers made is the largest 
seheme of electric lighting which has yet 
been ventured upon in Europe, and with 
good management there seems to be no rea- 
son why it should not be a complete success. 
‘lhe contract is to be for 21 years, and, bear- 
ing in mind the improvements which will 
probably be made in electrical illumination 
during that long period, the commissioners 
have not lost sight of the public interests. 
‘They have stipulated that when the profits 
from the contract exceed 10 percent. one- 
half of the surplus is to be applied to the 
reduction of the charges. Also the com- 
missioners may, if they see fit, purchase the 
undertaking at the end of the contract. That 
is an arrangement with which the citizens 
ought to be well satisfied. It gives the new 
light a fair chance and protects the rate- 
payers from the creation of a monoply.—<St. 
James Budget. 








—— The Joint Committee on Cities and 
Mercantile Affairs, of the Massachusetts 
Legislature, have voted it inexpedient to re- 
quire that electric wires in cities and towns 
shall be placed underground. They agreed 
upon a bill making ali electric companies 
using electric wires subject to the same regu- 
lations which govern telegraph and tele- 
phone companies, and giving authority to 
towns and cities to remove all unused wires 
and poles at the expense of the owners. 


—— There are excellent prospects of elec- 
tric lights for Exeter, N. H., within a short 
time. Agents of the Thomson-Houston sys- 
tem have been in the town the past few days 
looking over the field, and have secured the 
right of water-power at Pickpucker, a part 
of the town about three miles from the 
center, which it is said will furnish 80 horse- 
power about 10 months in the year. Parties 
will begin this week to make a survey of the 
town for the purpose of lighting by elec- 
tricity. 


— The Weymouth Light and Power 
Company has been organized with a paid up 
capital of $50,000, and the work on con- 
struction has already begun. The system 
embraces the towns of Weymouth and Hing- 
ham, and contracts have already been made 
with the two municipalities for lighting the 
streets. The Wright Electrical Enginecring 
Company will erect poles and string wires. 








— The directors of the Biddeford and 
Saco Electric Light and Power Company 
met in Biddeford last week and elected the 
following officers: President, George P. 
Wescott, Portland ; clerk and treasurer, E. 
C. Hersey, Portland, Maine. 


— The Putnam (Conn.) Gas Light Com- 
pany andthe Putnam Electric Light Company 
were consolidated by the purchase of the 
plant and good will of the Electric Light 
Company by the Gas Light Company. At 
a meeting of the new company F. L. Perry 
was chosen president and W. Bowen secre- 
tary and treasurer. 


— Chief Engineer Johnson, of the Hart- 
ford Electric Light Company, performed a 
surgical operation Monday. The patient was 
Timothy Hennessey, a machinist, who got 
a small piece of steel in his right forearm 
about a week ago, and has suffered much 
fromit. The big dynamo drew out the of- 
fending sliver in less than five minutes. 


—— The steamship ‘* Manhattan,” of the 
Inter-Ocean Company’s fleet, has been pro- 
vided with an electric light plant. It was 
operated for the first time on Wednesday 
night. The ‘‘ Manhattan ” is engaged inthe 
ore trade between Escanaba and Milwaukee 
and Chicago, and the electric light will 
facilitate her loading and unloading at night. 


Fie. 4.—"*C & C” OnE Bo. Pp. Arc Moror. 


The work of construction will be completed 


by July 1st, 1889, and the Thomson-Houston 
system will be used. 


—— The incorporation committee of the 
Connecticut legislature has favorably re- 
ported on amending the charter of the Hart- 
ford Lightand Power Company, so as to 
permit the company to manufacture fuel gas. 
lt is understood that the old pipes of the 
steam heating company will be used so far as 
practicable for distributing the gas through 


the city. The bill was opposed by the Hart- 
ford City Gas Light Company, and the 
favorable report was signed by only five 
members of the committee, four members 
signing & minority report adverse to the light 
and power company’s proposition. 

—— M. Hopkins & Company, of Utica, 
N. Y., have an arc electric light before their 
store, 174 Genesee street. Between Nos. 
172 and 174 is an iron conductor pipe. One 
uight the light was burning and a young 
man happened to touch the iron pipe. He 
fell over and made some ejaculatory re- 
marks. He didn’t know what had hap- 
pened, but was not severely hurt. Another 
man, who didn’t see how it could have hap- 
pened, also touched the pipe and received 
the desired information by telegraph. 


Thereupon Officer Landers stationed him- 
self in front of the conductor pipe, and saw 
to it that no more scientific experiments 
were attempted, and the Detective Cleve- 
land notified the Equitable Gas and Electric 
Company to shut off the light. It wasdone. 





—-— The Minersville Electric Light Com- 
pany, Minersville, Pa., has adopted the Brush 
alternating system of incandescent light. 
The contract for the foundation walls has 
been given and the erection of the building 
awarded. The structure will be composed 
of brick, and it is expected will be ready to 


receive machinery by the first or middle of | ¢ 


July next. 


—— The directors of the Worcester, | 
Mass., Electric Light Company have de- | 
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—— The Thomson-Houston Company are 
to put in an arc and incandescent plant at 
Burlington, Vt. 


— New Britain, Ct., has voted to in- 
crease the number of electric arc lamps in 
the city streets to 76. 

— The Providence, R. I., aldermen 
have authorized a five-year electric light 
contract. Three hundred arc lights will be 
used. 


—— It is rumored that there is a project 
under foot to combine the Norristown Gas 
Company and the Norristown Electric Light 
Company. 


—— Collingwood, near Toronto, Canada, 
is expending nearly $100,000 in water works, 
and will next turn its attention to an electric 
lighting plant. 


—— The plant of the Fall River, Mass., 
Electric Light Company is being removed 
from the School street station to the new 
station just completed. 


—— Mr. Fred. S. Palmer, superintendent 
of the electric light works at Portsmouth, 
N. II., has tendered his resignation, to take 
effect as soon as his successor is appointed. 


Leicester, Mass., is to be lighted with 
are lamps on the Worcester circuit. Mr. 
Charles C. Rice, a veteran lineman and tele 
grapher, has charge of the construction 
work. 





— The Elmira, N. Y., city council 
have finally decided to contract for the city 
lighting for four years with the Elmira Gas 
and Illuminating Company. Thirty five 
lights will be used at first. 


—— John Waterman, who has been put- 
ting in a plant for lighting Whitman, Mass., 
by electricity, is now with the Thomson- 
Iloustob International Company, and has 
gone to Cuba on business for his new em- 
ployers. 

—— Under the heading ‘‘ Give Us Elce- 
tric Lights,” the Omaha Republican prints a 
leading editorial calling for more gencral 


*clectric illumination in the city, and com- 


plaining of the high-priced but poor gas 
furnished there. 


—— The Evansville Gas and Electric 


| P 

| Light Company, of Evansville, Ind., have 
| found it necessary to order some additional 
Brush arc lamps to meet the the demand for 


lighting in their city. 

—— A representative of the Brush Elec- 
tric Company has just returned to Cleveland 
brivging with him an order for a 600 light in 
andescent plant to be installed in the works 
of the Louisville, Ky., woolen mills. 


—— The patrons of the Boston Museum 
will be pleased to learn that electric lights 


cided to build a new station there, and will| wij} soon supersede gas in that popular 


ask the shareholders to consider the advis- 
ability of increasing the capital stock from 
$125,000 to $200,000 or more. It is proposed 
to entirely change the steam and electric 
systems. The alternating incandescent sys- 
tem will be added. 


-— The electric light company of West- 
boro, Mass., is going to double its power by 
the addition of another boiler and engine, 
as planned for in the beginning. The in- 
crease of patrons necessitates the move. 
The new Catholic church will probably be 
lighted by the incandescent li .ht, which will 
require about 200 burners to give proper 
effect to the elegance of the interior. 


——tThe Reynolds Electric Lighting Com- 
pany have contract to furnish the electric 
light plant at Yakoma Park, D. C. The 
Greenville (S. C.) Street Railroad Com- 
pany contemplate sin wy electricity as a 
motive power. Franchise has been given a 
company at Spartanburg, 8. C., to build an 
electrical railroad to Clifton. The River- 
side Electric Street Railway Company, of 
Knoxville, Tenn., has been incorporated, to 
build electrical railroad five miles long. 





theatre. The installation will be in place 
when “ Little Lord Fauntleroy ” is revived 
Monday evening. 


—— The Philadelphia representative of 
the Brush Electrie Company, Mr. Edward 
W. Tisdall, has secured another order for a 
65 light Brush arc dynamo with dial and 
lamps. This outfit will be used for central 
station lighting. 

—— The aldermen of Gardiner, Me., are 
considering a committee’s report favoring 
a municipal electric light plant. By the 
plan it is proposed to establish an arc light 
system capable of supplying 42 lamps of 
1,200 candle-power. 


— — James Shannon, engineer of the 
American Electric Light Company, of Car- 
thage, N. Y., was seriously if not fatally 
injured recently by being caught in the ma- 
chinery and whipped around the shaft be- 
fore it could be stopped. 
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fhe Topeka Rapid Transit Railway. 


THE LONGEST ELECTRIC RAILWAY IN THE 
t WORLD. 


The electric railway at Topeka is the 
longest line which has yet been built using 
one system and receiving its current from 
one central station. The roads which have 
heretofore been built by the Thomson-Hous- 
ton Company in the West have been con- 
structed in the best possible manner, and are | 
successful in every particular, but the road 
in question is by far the longest, and no | 
pains have been spared to make it a model | 
road in every respect. The construction 
work was begun about January Ist and fin- 
ished about the first of April. When it is) 
called to mind that this road is 14 miles in | 
length and has a total length of track of 20) 
miles, and that the utmost care was exer | 
cised in its coustruction, even to the smallest 
details, it, will be seen that good time was | 
mace, 

The trial trip was announced for April 
3d, and was most successful in every way. | 
The directors of the road and about 100 in- 
vited guests made the trip, and at its close 
expressed themselves in the highest possibte 
terms of the action of the motor cars, the 
ease with which they could be operated, and 
the vast improvement which they were over 
horses and steam motors. 

The power station, a very handsome 
brick building, is illustrated by the accom- 
panying cuts. It is located at the corner of 
Second and Jefferson streets. It has a front | 
of 100 feet and a depth of 85 fect. One-balf | 
of the building istwo stories high. At the 
rear of it is a massive chimney 125 feet high. 

The foundations of the dynamos and en 


vines 





are of sotid masonry resting on bed 
rock, thus securing 
the utmost stability 
and firmness, 
The engines 
two in number and 
of the Corliss 
type. They were 
built by E. P. Allis 
& Company, of Mil 
waukee, subject to 
a special order by 
L. I. MelIntire, the 
mechanical engin- iy 
cer, Who has design- iy 
ed and superin- 
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ranged so they can be run separately or in | 

series. The feed-water for these boilers is 

taken from driven wells 65 feet deep. The ! 
y: 4 









BATTERY de ve BO 

















long and contains 24 pans like those used in 
the exhaust heater. Live steam from the 
boiler is kept at full pressure upon this 
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water is first pumped into an exhaust heater, | 
and the temperature is raised to 212 degrees 
Fabrenheit. A peculiarity in this exbaust 

heater is that the water enters at the top and | 
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superheater, which carries the temperature 
up to 820 degrees. ‘The high temperature 
to which the feed water is subjected causes 
the lime, iron, magnesia and other impuri- 
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tended the = con- 
struction of the en 
tire plant. The 
engine 





smaller is 
capable of develop- 


300) horse- 





dal 00,7 


A ma Nemec’ 


ing 
power, and has a fly 

wheel of 20 feet in diameter, weighing 26,000 
pounds. The larger engine is of 600 horse- 
power, and has a 20 foot fly wheel weighing 
The smaller engine, as will be seen 
on reference to the cut, is situated at one end 
of the building, the larger one directly oppo 
site, and both are belted to the main shaft 
which runs the en- 
length of the 
Each en- 


20 tons. 


tire 
building. 
vine rests ona foun- 
dation consisting of 
aconcrete base,uponu 
which are placed 
large blocks of stone 








laid in cement to a 
thickness of about 
10 feet. The foun- 
dations are entirely 
independent, so that 
the engines 
runniog there 
is no appreciable jar 


when 
are 
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TRANS VERSE SECTION. 





opeta, 

is received by a-crescent shaped pan. From 
this pan the water runs over the edges, fol 
lowing the bottom until it reaches the center 
of the pan, when it drops into a similar 
shaped pan, and so on into another pan un- 
til it passes into 16 different pans. By this 
arrangement the exhaust steam strikes the 
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ties to collect on the bottom of tbese pans. 

The floor of the boiler room is paved with 
hard brick. A track for a coal car runs in 
front of the furnace doors, enabling the fire- 
man to transport coal from without the 
building to the furnace. 

The electrical apparatus consists of five 80 
horse-power Thomson-Houston generators 
for supplying the necessary current. These 
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communicated — to 

the building. The a 

engines are run at a owWER tart 
SO revolutions per 

minute. 


The battery of five boilers which supplies 
the steam for these engines is located between 
them in a brick enclosure, which entirely 
isolates it from the dynamo and engine 
rooms. These boilers are built of the best 
quality of steel; are six feet in diameter 
and are cach 16 feet long. They are ar- 


“order gorl-yodgron electric co: 


~ehkescarioa set gee 
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| water as it drops from pan to pan 16 differ- | 
| ent times, and removes all the impurifies | 
| that can be taken out with the above men- 

| tioned temperature. 


| hot water, into a superheater which is placed 
above the boilers. This heater is 26 feet 


| nected in multiple. 


This water is then de- | 
| livered by a special pump fitted for handling | 
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generators are shunt series wound and con- 
There is also used a 
large switchboard fitted with the necessary 
| current indicators, switches, ete. 
In building the line the overhead method 
of construction has been employed. the rails 
serving for the return current. The cars, 


| 12 in number, are each equipped with two 
10 horse-power motors. 











INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpDING May 
14, 1889. 


402,915 Portable galvanic battery; Albert Fried 
yinder, Berlin, Germany. 

402,928 Telephone system; Fred. A. Holcomb, 
Grand Rapids, Mich. 

402,929 Telephone system; Fred. A. Holcomb, 
Grand Rapids, Mich. 

402,960 Electrie bell; Richard R. Moffat, New 
York, N. Y., assignor by direct and mesne assign- 
ments to the Moffat Electric Construction Com- 
pany, of New York 

402,986 Electric system of communication: Eb- 
enezer B. Shafer, New York, N. Y. 

402,990 Commutator brush controller for electric 
motors; William L. Silvey, Lima, Ohio. 

403.009 Slotted conduit for electric conductors: 
Charles J. Van Depoele, Chicago, Ill. 

403,010 Electric connection for railway rails; 
Chas. J. Van Depoele, Chicago, Il. 

403,011 Electric locomotive; Charles J. Van De 
poele, Chicago, Il. 

403,017 Automatic governor for electric motors 
or dynamv-electric machiues; Schuyler 8S. Wheeler, 
New York, N. Y. 

408,018 Field magnet for dynamos ; Schuyler 8. 
Wheeler, New York, N. Y. 

403,092 Connector for electric railways; Leon 
Daft, Plainfield, N. J. 

403,100 Electric alarm clock; Thomas H. Grady, 
Brooklyn, N. Y. 

403.104 Electrical signaling apparatus; Adin A. 
Hatch, Kansas City, Mo., assignor to Benjamin F. 
Jones, Edward L. Martin and Alfred W. J nes, all 
of same place. 

403,110 Electrically heated vacuum pan; Gail B. 
Johnson and Milbank Johnson, Elgin, Il. 

403,157 Method of electric welding and shaping 
of metals; Elihu Thomson, Lynn, Mass. 

403,158 Dynamo-electric machine; Henry E.Wal- 
ter, Schenectady, N. Y. 7 

403.177 Time switch for secondary batteries; 
Charles E. Buell, New Haven, Conn. 

403,180 Electrical float-signaling apparatus; 
John R. De Mier, La Cruces, New Mexico. 

403,192 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa. 

403,193 Means for the electrical ropulsion of 
boats; Rudolph M. Hunter, Philadelphia, Pa. 

403,244 Apparatus for registering the consump- 
tion of electric energy; Lucien Brillié, Paris, France. 

403,253 Galvanic battery; Charles Colle, Lille, 
France, assignor to Hector La Housse & Company, 
same place. 

403,256 Device for collecting metallic ores; Henry 
H. Eames, Baltimore, Md. 

403,258 Vibratory telegraphy: Stephen D. Field, 
Stockbridge, Mass. 

403,262 Covering for electric cables: Eben F. 
Garland, Lynn, assignor of one-half to Solomon H. 
Holbrook, Salem, Mass. 

403,267 Insulated wire: Solomon Heimann. New 
York, assignor of five-twentieths part to Frank L. 
Pommer, Stapleton, N. Y. 

103,291 Exchange system for telegraph; James 
H. Robertson, Rutherford, N. J. 

403,292 Combined telephony and_telegraphy: 
James H. Robertson, Rutherford, N. J. 

403,308 System of electrical distribution; Edward 
P. Thompson, Elizabeth, N. J 

403,311 Electrical measuring instrument; Edward 
Weston, Newark, N. J. 

403,312 Portable tangent galvanometer; Edward 
Weston, Newark, N. J. 

403,316 Device for holding telephones; Samuel J. 
Adams, Detroit, Mich., assignor of three-fourths to 
Monroe Rosenfie!d, Jacob Brown and Arthur Brown, 
all of same place. 

403,345 Rheostat; John L. Gish, Jackson, Mich. 

403,352 Coupling for underground conduits; Wil 
mot Lake, Washington, D. C. 

403,374 Electric riveting apparatus; Elias E. Ries, 
Baltimore, Md. 5 

403,397 Incandescent lamp; James Stewart, New 
York, N. Y., assignor of one-half to Edmund C. 
Stanton, same place. 

403,418 Method of protecting the lead pipe of 
telegraph cables from corrosion; Arthur E. Colgate, 
New York, N. Y., assignor to the Western Electric 
Company, Chicago, lll. 

403,439 Electric controlling device for elevator 
carriages; William E. Nickerson, Cambridge, Mass. 

403,440 Electric controlling device for elevators; 
William E. Nickerson, Cambridge, Mass. 

403,411 Electrically controlled elevator: William 
E. Nickerson, Cambridge, Mass. 

403,442 Electric controlling mechanism for eleva- 
tors. 

403,451 Electric battery; John A. Barrett, Brook- 
lyn, N. Y., assignor to the John A. Barrett Battery 
Company, Baltimore, Md. 

403,458 Multiple switchboard testing apparatus; 
John J. Carty, New York, N. Y., assignor to the 
Western Electric Company, Chicago, II. 

403,472 Printing telegraphy; Zeroy P. Hotchkiss, 
Oak Park, Ill, assignor of one-fourth to Carlos J. 
Ward, same place. 

403,483 Testing apparatus for multiple switch- 
boards; Joseph J. O'Connell, Chicago, Ill , assignor 
to the Western Electric Company, same place 

403,484 Thermostatic door closer; William R. 
Patterson, Chicago, Ill., assignor to the Western 
Electric Company, same place. 

403,487 Dynamo-electric machine; Frank A. Per- 
ret, Brooklyn, N.Y., assigncr to the Electron Manu- 
facturing Company, of New York. 

403,491 Insulating device for line wires; Thomas 
J. Smith, Brooklyn, N. Y., assignor to The E. 8. 
Greeley & Company, of Connecticut. 

403,492. Electro-medical apparatus; Thomas J. 
Smith, Brooklyn, N. Y., assignor to The E. 3. 
Greeley & Company, of Connecticut. 

REISSUE. 
11,002 Electric arc lamp; Clarence B. Noble, 








Cleveland, Ohio. 
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DYN NAMO FOR SALE. 1 sLNGLE 
LIGHT BRADY DYNAMO with LAMP. 
and COUNTERSHAFT, in perfect con- 
Address, 


W. S. Care Electrical Review, 
P. 0. Box 3329, New York. 


dition. 





a MAN thoroughly up in making of 


the filaments of incandescent lamps, 





is open to manufacture or instruct, or to !- 


build and operate the whole apparatus or 
any part of it. No patents. Flashing. | 
Plating, Carbonizing, &c. Address 

LAMPMAKER, 
ELECTRICAL REVIEW, 


¢ 3329, NEw York. 


Om 





Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, IIL 


MANUFACTURERS OF THE 
Improved Sperry High and. Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 
For Electric: - | 


MOULDINGS  ight'Wer. 


Wooden Dynamo Frames, Etc. 


John A. Robertson, 393 Federal Street, 
Boston, Mass. 





| FACTORY, 46 & 48 FERRY ST., 


| WEW YORK. CHICAGO, ~BOSTON. 


AMERI 
Leather Link! Belt Go. 





Teint” 


Leather 
Link 
‘felting 


Specially 
adapted to 


| DYNAMOS. 
NEW YORK. 


PHILA. 
OND SERS <= we. mm. Ranenans. 
K cuiedabhecMesctett 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


PERTH AMBOY, N. J. 
Creosoted Lumber, Underground Con- 


duits, Telegraph tg — and Ties 
Furnished. 


WALTHAM 








| OFFICE, 72 aay, ae STREET, 

















NOTICE TO THE TRADE. 


A. 


a BOCART, 
2 Union Sq,., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
gilarAlarm, Gas-Lighting 
Attachments, and other 
electrical appliances con- 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on 
} the most favorable terms 
EXPERTS will use none 
other. on account of their 


} and practical utility. 

| Suits are now pending 
in the U.S. Circuit Courts 

against infringers of the 

Bogart Patents in_ the 

| cities of New York, Phil- 

adeiphia and Boston. , 


sheets forwarded to the 
- trade on application, ac- 





| superior workmanship, | 


Illustrated Circulars, |- 
price-lists and discount | 





WATCHES 


are the best for electricians, railroad men, 
engineers and othcrs whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 





Manufactured and Warranted by the 


AMERICAN: WALTHAM WATCH CO. 


WALTHAM, MASS. 





ic.companied with busines 
SERIES LAMPS. 


BATTERY LAMPS. 


‘American Patent | 


Eveene F. Pxi.uips, President. W. H. Sawyer, Secretary and Electrician. 


‘AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


= ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 
PATENT RUBBER COVERED WIRE OFFICE ax 
NUNCIATOR WIRE, LEAD 
ANTI INDUCTION ABETAL AMD UNDED- 
GROUND CABLES, BTC., RIC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt S8t., P. C. iedbauantitiis Agent. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Modical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Glectric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIcoze. 


Warerooms, 224-232 Canal St., 118-126 Walker St.. 


NEW YORE. 
Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Fleetrotiers s Gombination Fixtures 


UNSURPASSED FACILITIES 
For producing fixtures most approved for any system of 
Special designs furnis "_INGANDESCER oY LIGHTING “from architects and 
decorators faithfully onseldl 


2 
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card. 
LONC LIFE. LOW PRIC HICH EFFICIENCY. 


= PE Ce Ee 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWEI." 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for ereosoting Lumber, R. R. Ties, 
‘ Telegraph Poles, &c., &. 


WILLIAMSPORT, PENN. 


THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 








SEND FOR CATALOGUE. 








E. M. F., 160 VOLTS. 


‘AXO” BATTERY COMPLETE a 
“AXO” porous CUP. 


with Jar adapted for Sealing. 


The “AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE: CIRCULAR, 


The Leclanche Battery Co, 149 W. 18th St., N.Y. 





Cyrus 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU MM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 














WITHOUT iT. , 


we BELL, 


HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORK. 














MANUFACTURERS OF 


Polished # [jressed Threads. 


Yarns in the Grey aud in all Numbers and Colors. 


We make a Specialty of Threads for Covering Wires for Electrical Purposes. 3 
Samples Sent on Application. Correspondence Solicited. 





ELECTRICAL REVIEW 





May. 25, 1889 








Repnstein Flectric fo. 
INCANDESCENT LAMPS 


-—— FOR -— 


ARC LIGHT C/RCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 

















= ’ P iT) Si .” a 
i, Powell's Patent “Signal” : 
a . ° -] 
=oP 4 = 
at 3 4 Ze 
Te b a 4 ro 
t23 a 2, es 
Sa d THE BEST IN THE WORLD. 2 ¢ <4 
~ Oum a2 - => 
= = e Sight chamber is fitted with square window 3 5 Fy 
335 @ panes, which are secured by brass end plates, 2 Es 
aes e and can be removed for inspection, cleaning 4 ef 3 
-c@ 2 or repairs, at any time, while the machine is g a 
325 s running. B 32 
22 & 3 ee es eae ee 2 

sts 3 MANUEACTURED BY Eg s3 
P28 F THE WM. POWELL CO, <= Fo 
=§ @ Nos. 60, 52 & 54 Plum St., CINCINNATI, 3 "2 
3 ——- j 4 
P| Please send for Prices and Discounts, 2 





For the Electrical Review’s Nev 
Catalogue of all Electrical and Scien- 
tific Books. 

NEV YORE. 


WRITE 


18 PARE ROW , 
















quire a speed from 1800 to | 
\ 32600 revolutions per minute 
are Useless Toys. 

—— $100.00 


Tah 











DYNAMO-ELECTRIC 
MACHINE. 


Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 











SEND FOR 


OF 1889. 






=) and 


Newark, q. J 


‘NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Treasurer. 
che Oldest and Largest Manufacturers in the United States or 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
ts ety elevators at Chicago, Buffalo and 

ew York 
































We make a Superior Quality of Belting for 
Electric Light purposes, for use on Dynamos and Swift ruuniug machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Buffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 "West 12th St., 
Richmond, 1206 East Main St 


Philadelphia, 308 Chestnut St., 
Boston, 52 Summer St., 

Chicago, 151 Lake St., 

St. Louis, 907-911 North Main St., 
Denver, 1601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 


Cleveland, 176 Superior St., 
European Branch, Hamburg, Germany, Pickhuben 5, (Freihafengebiet), 








Plating Machines that re- | 


LITTLE WONDER” | 


Over 1000 in Successfal | 


) CATALOGUE | 


-THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 
Philadelphia, Pa. 
Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 








The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Le Service, our patent wire, expressly manufac- 
tured for electric cue has filled every requisition as regards strength, evenness of quality, and 


| "ies bor Betee’’ Lists and descri d ‘* Hand-book of Wire in El Se 
| vice.” yh -5 ak ‘application at sy % a 
| -New York Warehouse. Chicago Warehouse, 

‘6 CLIFF STREET. 107 & {09 LAKE ST. 





FC OODRICH <RD RUBBER Gl 
BG DRI As CHHARP RUBBER G Wi 

a ers of 3 SS —— MI 

Haro RUBBER GOODS 

PRE REL TR ECAL Purposes 


OPECIALTIES OF ALL KINDS TO ORDER 
=> Seno ror Gratocue. — 


S. Y. LHOMMEDIEU8E& CO., Eastern Agents, 65 Reade St., N. Y. 





Cort RUBBER Coens 


‘ Za 
oa for EL ecrs RICAL PURPOSES 
YS Pure Rus3eR ‘Tare ° Fr = TION [APE 
Samples = <a 
> me BF Goonricy Co. 


AHRPRO RUBBER WORKS 
= é _AKRON, OHIO 


= 


Sisia 


oo 





| S. Y¥. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 
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E"ARADAY CARBON Co., 
LIGHT GARBONS, 


PITTSBURGH, PA. 
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EMPIRE CITY ELECTRIC COMPANY, 


1S DEY S’TREET, NEW YORK. 


O. E. MADDEN, President. 
EK. T. GILLILAND, Vice-President. 


CROSS SECTION. CROSS SECTION. 





cUTS SHOW 


APPLICATION. 





UNLOCKED. 


New York, May 21, 1889. 


LOCKED 


DEAR SIR: 


We would like to call your attention to 
our improved Patented Electric Door 
Opener ; the price is reasonable, with a 
Ilberal discount to the trade. It requires 
less ‘CUTTING ”’ than any other ; is very 
simple in construction, positive in its 
action, durable, (all wearing parts being 
made of steel), requires very little bat- 
tery power to operate it, and is much liked 
vy all who have used it. 

We also show you on this page, an il- 
lustration of our Improved Electric 
Gas Lighter. We are the sole manu- 
facturers, and owners of patent, and are 
selling a large number of them. We 
know that you will be delighted with the 
Lighter ; liberal discount to the trade. 

It will last for years—contains no bat- 
tery; is entirely mechanical. 

Please write for prices. 





PUSH SPRING. 





Yours etc., 


TNE EMPIRE GITY ELEGTRIG GO. 





MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


— AND — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc. 





INCANDESCENT LAMPS of best make to fit 
any socket. 


CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING and CLEATS at 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


InFact, Everything inthe Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 




















EXTRACT FROM THE REPORT 


= Of) oa 


DR. SCHUYLER S. WHEELER, 


— ON 


[|nderground fre ight Wires in lew York. 


‘he line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, aud was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms., and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 












Discount Sheet furnished to any one in the Trade on application. 


$2 la St las = f y : A. ya @y 

K ~ mgey” CNG mnt eA a 
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181-189 MERCER ST., NEw YORE. 


MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, |nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


ETc., HTC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


ELECTRICAL TESTING BUREAU, 


JOHNS NHOPKINS UNIVERSITY. 


EPORT of a series of tests of the insulation resistance, capacity 
and conductivity of a sample covered wire sent by 


The India Rubber & Gutta Percha Insulating Co, 


The sample submitted for measurement was 2027 ft. in length. 

Thickness of insulation was .281 c¢. m. 

Diameter of wire .1632 c. m. 

The wire was extremely flexible and was coiled and uncoiled several times before 
measurements were made. 

The insulation consisted of several layers of India rubber, with an external cotton 
braiding. 

The coil was immersed in water on Dec. 16 at 8.30 P. M., and tests were begun the fol 
lowing morning. Both the Direct and Loss of Charge methods were employed. The fol- 
lowing are the results : 











‘arads tion Resistance ‘emperature 
mee = yy Py on ody per Knot. ons Degrees. DATE. 
453 11240 8.5 Dec. 17 
441 9558 13.3 Dec. 18 
.456 10080 13.0 Dec. 19 
441 10183 11.0 Dec, 20 
-450 9620 10.8 Dec. 21 
450 10000 12.0 Dec. 27 











Direct deflection 7200 meghoms per knot at 12° C. on Dec. 27th. Conductivity was 
obtained by making a number of measurements of the diameter of the wire, and a determi- 
nation of the resistance of the entire length of the sample at a definite temperature. 

The conductivity was 98.5 per cent. that of pure copper as given by Matthiessen. 

For the eleven days that the wire was in water the insulation resistance remained prac- 
tically unchanged, and the slight variation which occurred can be accounted for by the 
difference in temperature, etc. 

The insulation seems to be less affected hy changes in temperature than that of other 


samples which we have tested at various times. Very respectfully, 
[Signed] LOUIS DUNCAN, 
January 5th, 1889, Cc. A. LIEBIC, Jr. 


WM. M. HABIRSHAW. 
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NTLEY-KNIGHT ELECTRIC RAILWAY 60., 


2S & 22 TENTH AVE... NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 

















ESTIMATES FURNISHED ON- APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected. 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many > 
difficulties which had to be met and overcome; and the many patents mow owned and controlled by it « 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ECLIPSE FRICTION CLUTCH PULLEYS ‘The Mitchell Vance Company 





CoO u }r L I N G Ss. (SUCCESSOR TO MITCHELL, VANCE & CO.) 
BEST IN USE. ; 
They are now doing the heaviest and most satis” : DESIGNERS AND MAEEBRS OF 
factory work in the : 
cleng ts ARTISTIC 


Largest Electric Light Plants, 


sei. Fleerobers & Combination Fiztares 


Split Clutch Couplings and 








Pulleys a Specialty. FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 
i , ore The feeling is growing that these goods should be 
POWER PLANTS FOR Eclipse Wind Engine Co., specially adapted to the light medium; to meet this want 
ELECTRIC LIGHT STATIONS BELOIT, WIS. New Designs of Artistic merit and unexcelled finish have 
SPE Send for New Catalogue. been originated which commend themselves to intending 





purchasers, being shown in Parlors illuminated by Elec- 


Grimshaw P atented White Core > and Decorators Designs and suggestions 
WIRES and GABLES. _ carried out with fidelity to the given motive. 








FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. | MANUFACTORY, SALESROOMS, 

er cane ORK INSULATED WIRE: Co., | 24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
ALLAHER, Secretary. Sole Manufacturers, 

J. W. Goprrey, Gen’l Manager. IN BE we wrworRr =k. 


W. B. Dowse, Treasurer. 649 & 95! BROADWAY, N.Y. | 


AMERIGAN ELECTRIGAL DIRECTORY T1863 The Thomson-Houston Electric Co., 


PRICE, #5.00. MANUFACTURERS OF 


The best and most permanent medium for advertisers in the electrical | r y N A Ni oO & A N D L A Ni PS 


field. FOR INCANDESCENT LIGHTING. 


‘The work reaches every electric light and power company in the coun- 


try, besides telegraph and telephone companies. DYNAMOS AUTOMATIC in OPERATION. 
9 : = = —S—SSS=s 




















‘his year’s issue enlarged and improved. 





Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, ete., ete. LONG LikrnR LAMPS. 
Send orders for copies of book, and for advertising space to STAR | 
IRON TOWER CO., Publishers of OFFICES ; ' 620 Atlantic Ave., Boston, Mass. 


American Electrical Directory, Fort Wayne, Ind 148 Michigan Ave., Ghicago, Ill. 





THE BABCOCK ee wi LCO xX! i 


BOSTON, a. 
8 OLIVER ST 
PHILADELPHIA, PA = 
32N.5™% ST. G) BROWNI.EE a co., 
GILL. ERSON ST ¥- DETROIT, MICH. 
\qust 3 eff DEALERS IN 
455 CEDAR TELEGRAPH POLES. 
‘au w ORLEANS LA.S7 CARONDELE TS MANUFACTURERS OF 
y j FRANGISCO, CAL ge: Cross Arms, Pins and Brackets, Oak and 
EA? ee ; SAN Locust Pins, CEDAR TIES, 
THE wile ig + 561 MISSION ST. . For Electric Railways. 
| as K d Fy p LONDON. ENG.1l4 NEWGATE ST 
MANCHESTER ENG 


Y 3O\CORTLANOT ST. HY. JN. Sm e a ) CTopia BuiLdiNe 
| . 2 7 x if i AND PARIS FRA of 
i07 HOPE ST 1. ( GLA | }BOULEVARO VOLTA: 


CLASCOW, SCOTLAND. ' x Fis HAVANA, CUBA 
SS |-_|_ 'o “CALLE DE pa HAGh 


cLB0 QURNE,AUS 








W. R. OSTRANDER & CO. 
21, 23 4 25 ANN ST., 


SPaaKme 1 TUBES, WHISTLES. 
Electric’ a& R tbochuntont Bells, 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
» .Catalogue. 








NA 








-_ 








WATER TUBE STEAM. SOc Ss 
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DR. GASSNER’S DRY BATTERY 


GREA’T AND MERITED SUCCESS 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 









































HICHEST TESTIMONIALS. WRITE FOR CIRCULAR. 
FOR SALE AT 
The Western Electric Co., Chicago, I/II. a SCH Ov E R LI N Cc, 
and California Electrical Works, San Francisco, Cal. 111 CHAMBERS STREET, N, Y. 


VITALIS HIMMER, Manager. 


Shultz: Belting Company, POND ENGINEERING CoO., 


FACTURE 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE ER. ENGINEERS AND CONTRACTORS. 
fice and Factory: Cor. Bismarck and Barton Sts., St. Louis, M LEATH Complete Steam Plants for Electric Light and Power. 
Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 











Our oa is made of leather tanned on the surface only Se 6 interior (which is the fiber and 
strength of the hide) is. not tanned but rawhide ap ty softened by nel process, Our Belting with special reference to the Hignest Erricrency. 
oe an H's = ay ee cone Ee poner hon any ¢ other, and is the only perfect | Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
man eee + > +s eames ST. LOUIS,UCHICAGO,2KANSAS CITY "AND OMAHA. 








The National Feed-Water Heater 


(ver 800,000 Horse Power in use in the Ynited §tates. 


200 ELECTRIC LIGHT. STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


MSHA THE NATIONAL PIPE BENDING CO., 


84 River Street. New Haven, Conn. 








7 Tae BEstT — 


a 4 Disque Leclanche Batteries 


LECLANGHE 
ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200, 000 USED IN THE PAST a) fal ALL GIVING ENTIRE 'SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON WHY, is oimoly because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 





i J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 
| Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association."’ 
J. H. BUNNELL & CO., 
106 e& 108 Liberty Street, NEVVT YOR EKX;. 


Send for our Latest Catalogue No. 6, of January, 1888. 





Wreitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


_ Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRIS 


BURG, PA. 


Forest City Electric Works 


MANUFACTURERS OF 
Sonne Electric Light Cut-outs 


Gang Switches irom ‘QJ 
5 to 40 Amperes. 


Hi, Guics make and 
1 1,"5 reak uncontrol- 
Wi. led by the Handle. 










7 W.B.Cleveland 
PROPRIETOR, 
ls. fcreca Street, : z . 
Fite Sit tea . ¥ IDE AUTOMATIC ENGINE, PORTABLEH& TRACTION ENGINES, 
on Sa r ‘ STEAM ROAD ROLLERS, BOILERS OF ALL OSooReN tous. 
; For the eel ‘Review's Nt | Now York Omice, Messrs. Fleming & Kimball, 17 Dey Street. 
atalogue of a ectrical and Seien- New England Office, Messrs. John Post, Jr. 1 & Go ar) Kilby St., Bos 
tific Books. Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


18 PARE RoW, NEw YorRxz&. WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 
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EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without an) 
adjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. | 

Among the plants in which the Edison Automatic Dynamos have beet | 
installed may be mentioned the following : | 

Drexel Building, Philadelphia, 2,000 lights. | 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. ; | 

National Theatre, Philadelphia, 1,000 lights. ” ; 

United States Gunboat ‘** Yorktown,’’ Cruisers “* Balti- 
more’’ and ‘‘ Charleston,’’ and Steamer “* Pensacola,”’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. ; : ; 

Steamer “‘ Puritan,” of the Fall River Line, | ,600 lights. 














Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


6S Fifth Awonuc, New York. 


NEW HAVEN CLOCK C0., 


29 Murray Street, New York. 








CENTENNIAL 
WwoobD BOX BELL. 


Oak, Cherry, Mahogany, Walnut. 





THIS BELL IS !-3 SMALLER THAN 
ANY OTHER WOOD BOX BELL, ALL 
ADJUSTMENTS ON OUTSIDE OF 
CASE, MAIN BODY OF BELL MOUNT- 
ED TO WOODEN BACK BY HINCES. 
THIS BELL HAS BUT ONE MACNET, 
RINCS CLEARER THAN MOST 
WOOD BOX BELLS, REQUIRES LESS 
BATTERY AND IS AN ORNAMENT 
TO ANY HOUSE. 


senda for Sample. 





Also for our Electrical Catalogue Illus- 


Vatente) April 9 189 


trated in Colors. 











Direct ReapinG Aum-meters and Volt-meters, | 
2 (AK. EATON’S Patent.) Ww ANTED. 

7 | have clients who wil! pur- 

chase second hand Arc and Incan- 

i3\} descent Dynamos, Lamps, Sockets 

‘\ | and accessories. 

Ww. H. COLE, | 
Electrical Engineer, | 

502 West 53d St., 






ALSO ~~ 
_RICAL INSTRUMENTS Of all kinds 
Manufactured and for sale by 
A. K. EATON, 191 Fulton St., Brooklyn, New York. | 


« : > 
FU" 


| 
New York City. | 


By \ eee Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


=a = EMPIRE CHINA WORKS, 
JMB 1444 156 Greene St, GREENPOINT, BROOKLYN, EDN. ¥ 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 








NEW PUBLICATION. 


ECOMNWOMIC VAIL UE 


<_< OF 


ELECTRIC LIGHT 4ND POWER. 


By A. R. FOOTE. 


Address: FP. O. Box 673, Cincinnati, Ohio. 


12m0, Handsomely bound in Vellum Cloth. Price, $1.00. Sent on receipt of Price. 


From the MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
s: bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical essays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner 
ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 
should make it a popular publication. 


BELL HANGERS’ HAND BOOK 


By Re. B. BAD/T. 
106 Pages, 97 Illustrations. Price, ONE DOLLAR 


_ Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas Lighting Ap- 
paratus, Electric Heat Regulating Apparatus, Etc., Etc. 





|THE ONLY BOOK OF THE KIND PUBLISHED. 


ELECTRICAL RE VIEW, 





Sent, postage free, on receipt of price. 3! Park Row, N. Y. 
Catalogue of all Electrical and Scien- 


WN T E tific Books. 
YoRn=. 


For the Electrical Review’s New 
1i8 PARE Row, N 





The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 


THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 
Offices, 120 BROADWAY, NEW YORE. 











ON EBELT:BCTRICAL SUBIBCTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York P. 0. Box. 3,329. 


TERRITORY FOR SALE ON FAVORABLE TERMS, 
BOOKS , 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific Books. 
YORE. 


8 PARE Row, 








ELECTRICAL REVIHW __ 27 











| TE | 


Westinghouse Electric Compan 


Pittsburgh, 


Electric Light and Power 


FOR ALL PURPOSES. 


Distribution by Alternating Currents, 


Central Station Outfits, Isolated Outfits, 


Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 



































LESSEESs OF 
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THE WESTINGHOUSE ELECTRIC COMPANY, 


[70 Central Station Plants Sold in Thirty Months. 


OFEICES IN ALE LEADING CrTrEs. 
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MORAL. Don’t Buy Wire or other 
7, Supplies for Electric Light or Pow- 
4 manny x le er Plants before inspecting our 
‘unten  Thustrated Electric Light Cata- 
logue, and writing us for Quotations. 


THE ELECTRICAL SUPPLY COMPANY, 


ANSONTIZA.. CHICAGO. BRANCH OF FICE. 
Factories and Eastern Office, ANSONIA, CONN. Warehouse and Western Cffice, 171 Randolph St., SHICAGO. 505 Delaware Street, EANSAS CITY. 
EASTERN SELLING ACENTS, T. F. HUNTER & CO., 33 CHURCH STREET, NEW YORK. 


AMERIGAN WATCH TOOL COMPANY JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
| ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 OLIVER ST., 109 LIBERTY ST., 81 LAKE ST., 
BOSTON. 


NEW YORK. CHICAGO. 
SEND FOR NEW CATALOGUE. 






























SEND FOR BOOK DESORIBING | 
Grinding, Screw Cutting, and other Special Russell & Co 
o 


Fine Tool Making Accessories. | 
MASSILLON, OHIO, 


BUILDERS OF 


The Question of the Hour! 4°™ncc Biss 


Complete Power Plants Furnished 
and Erected. 


| Smup ror CaTALoGcus. 


Next to the interest in the lighting of a city, the | 


Rese ge ee OMmCReS THE BIILINGS AND SPENCERCOMPANY 


anything calculated to enhance it. 
HARTFORD,CONN. 


66 , MANUFACTURERS OF BILLINGS’ PATENT 
TNE jy «PURE COPPER GOMMUTATOR BARS 
™) FOR ELECTRIC MOTORS OR GENERATORS, 
ELEGCTRIG : STEEL COMMUTATOR RINGS AND NUTS, 
" STEEL WRENCHES AND EYE BOLTS. 
RAILWAY,” £ a 
9 


BY FRED H. WHIPPLE, 





























DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 





CHARLES R.VINCENT & CO., 


is a new and original Book upon the subject, designed 156 CORTLANDT STREET, NEW YORK, 
especially to inform the practical business man without | ‘Ball High Sp eed Automatic Gut- -off Engines 
the use of mystifying technical terms, and formulze. iirerie VERTICAL TUBULAR BOILERS, 


There is information in it of value to the owner, the 
officer and the employe of every street railway or user o| Complete Steam Plants Furnished and Erected. 

























oie = a 1 Repo 
National Electrica! Directory. ——— Expert Measurements, Tests one rts 


power for any purpose. r r ‘ Oo» 
< $202 

. Ww x eK 
Price, Paper Gover, $1.00. ’ ‘AL F ae 
Bound in Flexible Russia, $2.00 f | Siu ets 

:. GARY ot | <"h 5 

234 West 29 S - = 4 

PROFUSELY ILLUSTRATED. HE 

This Book treats of Electric Power in all ite phases. . ° Wo 
ELECTRICAL ENGINEER, nS 

FRED. H. WHIPPLE, DETROIT, MICH. | %° 7% *EN0E AVE. NEW YORE Orr¥- We 

oT ’ ’ 2 SPECIALTIE §.—Electric Lighting, Elec- 5 7] 

power plants in z 

Send your name, business and address, and be correctly reported in Whipp!’ with the same, Contrdetor 10 the co construction of < x 

ha 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids “‘flashing”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electricat apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURING CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WikFKk E, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 








£ bh 2 
we i, 











J, L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 


PATENT“K K” 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 








mga. 


LINE WIRE 











NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 





PHILLARD Hov-MAGHETIC WWATGHES. 


SEE THAT 
AVOID “Paillard’s Patent” 
Spring” 


IMITATIONS, 


Is engraved on each movement 





18 size full plate movement. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 





Will be mailed to any postage prepaid, on receipt of 
DUUNRO enectricat | L REVIEW P PUB. COMPANY, 
, New Y 0. Box, 8,329, 





ELECTRICAL CONTRACT WORK. 


Detailed Estimates made and a taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM 
ARG AND INGANDESGENT LIGHTING, 


CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, 
underground or by storage batteries. 


Address, 


EUGENE T. LYNCH, Jr., Consulting Engineer, 











operated overhead, 








y= a the Mioctrtenl Review’s New 
Catalogue of all Electrical and Scien- 
ROW, Books. 


120 BROADWAY, NEW YORK. 


YORE... 
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W. D. SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER, Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEN TRON MANUFACTURING SOMPAKY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR Fs FAN OUTFITS ARE VERY HANDSOME AND — icon STILL: 


MANUFACTURERS OF =——— 


Perret Electric Motors + ‘Dynamos 
SMALL SIZES A SPEGIALTY. 


1-8 TO 2 H. P. 









THE DISTINCTIVE FEATURES ARB: 


LAMINATED FIELD MACNETS, 
LOW ARMATURE RESISTANCE, 








BOL Sa NO SPARKING UNDER CHANCES OF LOAD, 
tify EXCELLENT WORKMANSHIP : ; 
a In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. Saminated, Field Magnets, by, the use, of 
Careful Investigation Invited. | Oatalogues Furnished on Application. is possible otherwise, 








SPRAGUE ELECTRIC RAILWAY *# MOTOR CO. 


The Sprague Improved Motor is Superior to any other machine which has ever been 
devised for the same work. 
LIST OF STREET RAILWAYS IN OPERATION OR UNDER CONTRACT, MAY 16th, 1889. 





Pe ee eT Akron, O. | Hartford & Wethersford R.R ........... Hartston, Conn. | Pooplet B. Ben... .<i0c.s cecsseeesicees ovp tle Joseph, Mo. 
Ashevillle Electric R. BR... .........00-00d Asheville, N. C. | Inclined Plane R. R. rere rrr eR rons "a anton, Pa. 

Atlantic City Extension ............. Atlantic City, N. J Key City Electric R. tik. ge ee Dubuque, Ia. | Plattsmouth Electric R. R............ Plattsmouth, Neb. 
BO Ge i Re ecivne velco nsw nesiac ood Bay City, Mich. | Lafayette Electric R. R........... 02. oee Lafayette, Ind. | Salt Lake City R. R.. weeeee.- ult Lake City, Utah. 
DT OUF WR Bice aired ce scces ergo ses DOCS, BOHN, | LNG C108 88, 98; sexes ccc ecee cen sswn nin Laredo, Tex. | Steubenville Hlectric = ih Beeps Steubenville, Pa. 
Bay Ridge Blectric R. BR... ..ceccc eee Bay Ridge, Md. | Lindell Avenue Street Ry..................St. Louis, Mo. | Stillwater Street R. R................... Stillwater, Minn. 
ere rer Buffalo, N. Y. — Avenue R. R.. .St. Louis, Mo. | Tacoma Ave. Street R. Kh ............... Tacoma, W. T. 
Carbondale & Jermyn R. R. ..........-... Carbondale, Pa. | Long Island City & New vtown R.R., Le ong g Island C ee ee Sterling, Ill. 
Sop ae. SEE RR or anaes Davenport, Ia. Loop Extn., Wilkesbarre & Sub’n R. R...W ilkesbarre, eS ..Richmond, Va. 
Chattanooga Electric R. R............ Chattanooga, Tenn. | Main Street Line Extn. U. P. Ry.,........St. Joseph, "Mo. | Union Passenger R. R. Extn ............ Richmond, Va. 
Re SIREN Rs Miss) -orecie.0e ass: Seeaamoresen Erie, Pa. | Manchester & Ric _— R. R........ .. Manchester, Va. | Union Passenger R. R.................. .St. Joseph, Mo. 
be Sl ee eer er eee re Wilmington, Del. | Marlborough Street R. .ss..ss+++.sMarlborough, Mass. | Washington St. & State Asylum R.R. .Binghamton, N. Y. 
Cee ie. Fe, NO, 6 said0sscsincces Wilmington, Del. | Minne: apolis Street R. . a = See OO ee a Boston, Mass. 
CE BGs isccccsmne nw xsuns: JXies East Cleveland, O. | Naumkeag Street R. R.. sceccecoece aleM, Mass. | Wichita & Suburban R. R.............. Wichita, Kansas. 
East Cleveland Street R. R.,........... «6. Cleveland, O. | Northern Div., Wyatt Park Ry. 5 ase Gigs eine St. Jose »ph, Mo | Wilkesbarre & West Side R. R..........Wilkesbarre, Pa. 
Serene Reading, Pa. | Pacific Ave. Street R. R........ .0. vee. Tacoma, W. T. | Wilkesbarre & West Side Ry............Wilkesbarre, Pa. 
East Reading (A OR” eer nee se Reading, Pa. | Passenger R. R. ...................East Harrisburg, Pa. | Wilkesbarre & Suburban R. R ...... ..Wilkesbarre, Pa. 
NE ND WE EID 5 a 5 oo. ciesigscesewmnge srocton, Mass. | Passenger R. R. Extn................6.-- Harrisburg, "3 ‘a. | Williamette Bridge R. R ...... ....... Portland, Oregon. 
de | ere ..-Eau Claire, Wis. | Penna. R. R. System...............64 Atlantic City, N. co ee eer eae St. Joseph, Mo. 


Each one of these names represents a separate bona fide Contract for acide Equipment. 


= — FOR CIRCULARS AND FULL INFORMATION ADDRESS 


16 & 18 BROAD STREEHET, NEW YWoRE. 


Dart ELeEctric Licht GomPaANy, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


“C, & G.” ELECTRIC MOTOR CO. 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


© NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 
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M. T. Greene, PRESIDENT. 


Gro. va “McKnwtocg, TREASURER. 


Wa. H. McKinvocek, SECRETARY. 


= Gentrat Hiectric Company, ee 





TRADE MAR K, 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 


ABSOLUTELY THE BEST. 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC COMPANY, 


co RA PO U N D CONDENSING OR 
s NON-CONDENSING. 
16 Sizes, 5 to 600 H. P, Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘%$?3.0 i" 
8,000 in use in all ll parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable. © Over 300 soid the first year, 


All the above built strictly to Ga wi t Parts. 
Repairs Carried in Stock. Ang Sond tor Tecra =~ he 














HEA DQuUARHRTERNRSs 


— pa 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVERY. 


MACHINES SHOWN IN OPERATION ——— 


BY THE MANUFACTURERS, 


EE. Ee. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR ILLUSTRATED CATALOGUE. 





The PARKER-RUSSELL MINING & M’F’6 CO. 


! ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


sr. LOUIS. 













UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


NEW ENGLAND | 





Providence, R. I., 


MANUFACTURERS OF 


FOR COVERING 


TELEPHONE 
- ELECTRIC- LIGHT WIRE 


SINGLE AND DOUBLE 


Of eve Dougal tion 
for Silk, + orsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 


-—-  - 
16x24 DOUBLE BRAIDER. 


CHICAGO. 
PHILADELPHIA, 
§T. LOU 
KANSAS CITY, 
DENVER, 
OMAHA," e 
PINE BLUFFS, Ark. eo. M. 
SALT LAKE CITY, 2505. Main St. | Utah & Montana 


TheWestinghouseMachineCo pexeaus 


PITTSBURGH, PA.U.S.A. 





BUTT CO., | 
f Braiding Machinery 





42 LA SALLE STREET, CHICAGO, ILL. 


SELLING DEPARTMENT IN THE UNITED STATES. 

17 Cortlandt Street, 

Hathaway buil —— omen, 

bs ao house Buildi % & Co. T 
, 158 Street, . 

ts Chestnut St M. yo Mucklé, Jr. & Co. 

ington Ave. 

ps AY Avenue. t > 1 

330 Seventeenth Street, Co 


NEW YORK, 
PITTSBURGH, 





1619 Capitol Arum, F.C. Ayer. 
Dilley & Sons. 


BUTTE, MONT. _ E. Granite f Machinery Co. 
SAN FRANCISCO, 21 ond Reomene St., Parke & Lacy Co. 
R. 33,3 Sy St., Parke & Lacy Mch. Co. 
Or | oy | The D. A. Tompkins Co. 
ening. he. & Mch Co. 

James & Co, 


N 
CHARLOTTE, N. C. 36 Colle 
. was 


Ss, 
CHATTANOOGA, TENN. 


WILLIAMS «& POTTE EF, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE an 


yee ah 


(RIC APPA a 
“i pn | 1 ae mal 





Orne | 8 ores 


«21 NorTH 
Re a) 


.T. WHITE, 


12 Pearl St. | ( Room | 6 ), BOS TON, MASS. 


IMPROVED 


PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


/, BEST MATERIAL, LOWEST PRICES, 
y CORRESPONDENCE SOLICITED. 


—— Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Oross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting. 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 
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SEND FOR CATALOGUES 


Manufacturers and Dealers: 


ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 


of the following lines in which we 
are the leading 


PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 
WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 


TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, 


iwnee, we consider the best wire for the purposes for which it is intended. 


Western Electric Gompany, 


277 South Clinton Street, Chicago, 


AND COR. THAMES AND GREENWICH STS., NEW YORK. 


which, after years of exper- 





ROYCE & & MAREAN, 
ELECTRICAL J APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


Opp. Williard’s Hote. WASHINGTON. D.C. 


to manufacture. 
INGS for Dies, 
Motors, &e. 
MANUFACTURER, 
P. O. Box 886, 
New Haven, Conn. 


Moulds, 





Wysyte D.—Machinery to build. 
Specialties in CAST IRON 
Fine solid CAST- 
Dynamos, 








MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 





This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the | 
power required and the cost of repairs. 

For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortlandt St., N. Y. City. 


FACTORY: 
Oth Ave. & 27th St., New York City. 























Vol. ¥. 113 Liberty St., New York. $2.00 Per year. 
THE CONTENTS. “Is the Best Ad- 
STREET RAILWAY instuding 90 pages of reading matter and and | Vertising Medium 
JOURNAL, | : yo = of Street Railways in [Soa eas ft 


a United States and Canada 
18 Uiherty Steest, A Directory of Manufacturers of 
street railway appliances and materials. 


NEW YORK. 


reach Street Rail- 


ways. 








‘THE TRENTON ENGINE. 


AUTOMATIC CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 


ECONOMY, ge aa AND oes REGULA- 
TION GUARANTEED 


PHENIX IRON 00, , Trenton, ¥, J., B’ldrs 
F, _F. Van Winkle, 91 91 Lib erty St. N.Y. ‘Agent, 


| BAIN, 16 Market Street, 





CHICAGO, ILL., 


General eee Work, in all branches of 
Slectrical Engineering. Consultation, etc 
Sorrespondence confidential. TRY ME. 


Root aaa Gas Lighter. 


By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. “Each 
light is complete and 
independent. Full in- 
formation will be given 
on application 

Liberal terms to agents, 
Root Elect-ic Gas Lighting Co., 


Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 





THE NATIONAL 


GALYANIC BATTERY 


UNEQUALED FOR 


, BELLS, TELEPHONES, 
@ GAS LIGHTING, ETC. 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


The only real improvement 
ofa POROUS CUP. 


NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 
THE NATIONAL 

GALVANIC BATTERY Co. 
241 Main St, CINCINNATI, O 
18 Cortlandt St., NEW YORK. 













25 years’ e 








J.-E. JEFFORDS & 60., 


Manufacturers to the Trade. 


PwPoRovs cCEUTEsS 


Of Every Description, Made to Order. 
ence in this ch of the business. 


2716 to 2738 Salmon St., Philadelphia, Pa. 





THE ARMINGTON & SIMS 


Automatic Cut-off Engine, 


mZ0R ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
2,500 ENGINES IN. USE. 
— SEND FOR CIRCULAR. — 


TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
2. bility and Close Regulation. 


mp |! 
—— Rees CONSTRUCTION OF COMPLETE 
— PLANTS A SPECIALTY. 


THE LANE & BBODLEY CO, 285.to27! WATER ST., 










OVER 










— 





(TAs 


M WILKINS 


ESTABEPSHED 1SG7, 


ye Aes & : 


ACTRACAL 


PATENT NEEDLE <NNUe 


WE. MAKE 
FLLS, DISQUE LECLANCHI 


SUPPLIES FOR 


114 South Serond 


Street. 


PLIES 


BATTERIES, GAS-LIGHTING APP 


AND A Ft 


rn 
Yo ae 
ARATUS 


| ae S| tN 


SS Dogg sitomss > =. O) a 


ere 


trie Bel Gy 


PHILADELPHIA, PA 











sure D 


NATIONAL CAREON CO.. 





CLEVELAND, OHTO. 











MANUFACTURERS OF 





ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC WM’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St,, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 





= GLOBES, ES, ice 





Af E 
. SHAT alt cP 














18 Fulton Street, Brooklyn, E, D. 


H. BE. & C. BAXTER, 








i7 cet tl DpUOSPHOR 
INcOTS A MA «| PHOSPHOR- BRONZE 


RADE MARKS 


B 
TPAD x 
y 


INGOTS, CASTINGS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELT Co. LIMITED 


512 Anes PHILADELPHIA Pa.U.S.A 


ORICINAL MANUFA sTURERS OF Pt HOSPH R 


RONZE IN THE | TES At 


FUS PA 











For use with Acoustic Telephones and for gen- 
eral signal purposes. Works well on lines 
up to three or four miles in length. 





Send for Descriptive Circular With Prices. 


Magneto and Extension Bells, 
Hand and Power Generators of all Sizes 


Electrical Su aagytes < of ALL KINDS manufactured and sold at 
the lowest prices. 


VIADUCT MANUFACTURING CO., 


BALTIMORE, MD. 











Dynamos, 
Motors, 
Batteries, 






Complete Electric Light Power Plants 


—— FOR —- 


Towns, Offices, Residences, Factories, Theatres, Etc, 


Street Cars Equipped ==— 
== For Electric Propulsion. 


The oldest and most experienced Electric Motor Co. in the world. 


th Electro-Dynamic Co. 


OF PHILADELPHIA, 


Main Office, 224 Carter Street, New York Office, 
Philadelphia, Pa. 44 Broadway. 


Chicago Office, Phenix Building. Detroit Office, 30 Atwater St., East, 
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SEND FOR CATALOGUES 


Manufacturers and Dealers: 
ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 


WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 
TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, 
ivhce, 


we consider the best wire for the purposes for which it is intended. 
ts] os * 
Western Electric Gompany, 277 South Clinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 
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of the following lines in which we 
are the leading 


which, after years of exper- 





Wyte D.—Machinery to build. 


ROYCE & MAREAN, Specialties in CAST IRON 
to manufacture. Fine solid CAST- 
ELECTRICAL APPARATUS INGS for Dies, Moulds, 
Motors, Xe. 
Telegraph and Telephone Supplies, seats MANUFACTURER, 
No. 1408 Penna. Avenue, P. O. Box 886, 
Opp. Williara’s Hotel, WASHINGTON. D.C. 


Dynamos, 





New Haven, Conn. 











UY 


MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 








This System is mechanically and electrically 
perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to _ 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortlandt St., N. Y. City. | 


FACTORY: 
Oth Ave. & 27th St., New York City. 














Vol. ¥. 113 Liberty St., New York. $2.00 Fer year. 
THE CONTENTS. “Is the Best Ad- 


Each issue contains 120 


STREET RAILWAY | | including 30 pages of reading matter an 


! illustrations 


JOURNAL, 


NEW YORK. 


| A Directory of peed Railways in 
9 a United States and Canada 

118 Lsberty Steect, A Directory of Manufacturers of 

street railway appliances and materials. 


peasy lrg ~ vertising Medium 


through which to 
reach Street Rail- 
ways. 








‘THE TRENTON ENGINE. 


AUTOMATIC CUT-OFF, 
BALANCE VALVE, 
POSITIVE EXHAUST. 


ECONOMY, DURABILITY AND Se0se REGULA- 


TION GUARANTEE. 


PH@NIX IRON 00, Trot, J., B'ldrs 
. Van Winkle, Van Winkle, 91 Lib erty St. N.Y. Agent, 


5 BAIN, 16 Market Street, 


CHICAGO, ILL., 


General et Work, in all branches of 
Slectrical Engineering. Consultation, etc 
Sorrespondence confidential. TRY ME. 


“ ual Gas Lighter. 


By this system of Elec- 
tric Gas Lighting, house 








and fixture wiring are 
dispensed with. Each 
light is complete and 
independent. Full in- | - 
formation will be given 
on application 


Liberal terms toagents, 


Root L ie Gas Lighting Co., 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 


THE NATIONAL 


GALYANIC BATTERY 


UNEQUALED FOR 


, BELLS, TELEPHONES, 
@ GAS LIGHTING, ETC. 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


The only real improvement 
ofa POROUS CUP. 


NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 
THE NATIONAL 

GALVANIC BATTERY Co. 
241 Main St., CINCINNATI, O 
18 Cortlandt St., NEW YORK. 


~ J. E. JEFFORDS @ 00., 


Manufacturers to the Trade. 
PoOoOROUVUS CEILS 
Of Every Description, Made to Order. 

25 years’ e: ence in t ch of the business. 
2716 to 2788 Salmon St., Philadelphia, Pa. 














THE ARMINGTON & SIMS 
Automatic Cut-off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
2,500 ENGINES IN.USE. 
—SEND FOR CIRCULAR. — 


TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 
> bility and Close Regulation. 
: CONSTRUCTION OF COMPLETE 
— PLANTS A SPECIALTY. 


THE LANE & BBODLEY BY CL, 288252) WATEE "Dy 
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114 South Second Street. 


AND A F 


DEALERS IN EV 


(TPES 


A SP IALTY ¢ 


_ ; titi ADOAC AT 
I TERI », GAS-LIGHTING APPARA 


t Lt if 


ELS CTRIC BEL tae 


ic Bel G 


PHILADELPHIA, PA 








sure D 


NATIONAL CARBON CO. 





CLEVELAND, OHIO. 











MANUFACTURERS OF 











ELECTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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‘THE EDDY ELECTRIC M’F’G Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St,, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 










































TEDGO SYSTEM 


Dynamos, Voltmeters, 
Motors, Ammeters, 
Batteries, Switches, 


Complete Electric Light“Pcwer Plants 


—— FOR — 


Si 1) GENUIN S| PHOSPHOR-BRONZ € Towns, Offices, Residences, Factories, Theatres, Etc, 


| INGOTS, CASTINGS & MANUFACTURES. | 


oe 
enone § Street Cars Equipped =—— 
ORICINAL MANUFACTURERS OF PHOSPHOR 
: AND OWNERS u a 
= For Electric Propulsion. 


The oldest and most experienced Electric Motor Co. in the world. 





18 Fulton Street, Brooklyn, EZ, D. 








H.E.&C. BAXTER, 

























THE U S PATENTS 














For use with Acoustic Telephones and for gen=- 
eral signal purposes. Works well on lines 
up to three or four miles in length. 


=a (Pho Blotto Dynamic Co. 































Magneto and Extension Bells, 

Hand and Power Generators of all Sizes, OF PHILADELPHIA, 
the loweat prices 2p alii inie nian uaapienileign i Main Office, 224 Carter Street, New York Office, 
VIADUCT MANUFACTURING CO., Philadelphia, Pa. 44 Broadway. 





BALTIMORE, MD. Chicago Office, Phenix Building. Detroit Office, 30 Atwater St., East, 

















2 ELECTRICAL REVIEW May 25, 1889 


Fort Wayne Jenney Electri¢ Light Company, 


FORT Ww ayvnkz, IND. 


MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 








The most carefully worked , 
out and Complete Alternating © 
System of Electric Lighting in 
existence, Armatures and Con- 
verters guaranteed. 12-16 | 
candle-power Lamps tothe me-  * 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. " Himiv-tn@¢: ata" 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 


E. ADAM SUC’S; CITY OF MEXICO. 


THe — THE MICROPHONE CELL 





Microphone Carbon Battery (0., Is warranted to be of 

oa won v intel — stronger and longer life 
Has acquired all rights than any other Sal-am- 
and privileges under let- moniac battery made. Its 


ters patent No. 393,814, 
authorizing the manufac- 
ture and sale of the cele- 
brated Microphone Cell. 


electromotive force is max- 
imum; its internal resist- 
ance minimum. 


Microphone Carbon Battery Co., 


112 LIBERTY STREET, 
NEW YORK. 


Microphone Carbon Battery Co., 


112 LIBERTY STREET, 
NEW YORK. 





— THE — 


THE MIGROPHONE GELL MICROPHONE. Microphone farbon Battery fo. 
ae is manufacturing these 
cells in large quantities, 


proclaim it to be an effi- and will keep on hand a 

cient battery, and for all full stock at their ware- 
P ® Infringements of any kind upon these 

open circuit purposes, one patents will promptly be acted upon to rooms, No. 112 Liberty 

of unexceptionable value. the extent of the law. Street, New York. 





Has the endorsement of 
the best authorities, who 

















